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1x presendng tbe following inges to the public, tbe Au- 
thor would obsenre that the object of them ie to ezplain In 
a clear and Intelligible manner, and iUiutrate by ezamplat 
djawn ftom vartoui eourceei, the nature and application of 
the Sliding Rule aa an instrument of calculation, rather 
thnn to collect a maai of mechanical and arlthmetieal prob 
lema with their several solutions, which could be of no 
real benefit to any. In dofa^ this, he has endeavored, af» 
Ikr as practicable, to present tbe examples and UIuatrationA 
In a sjstemadc order, commencing with the more eaayt sod 
rising to the most intricate, progresBlrely developing the use 
«f the instrument by thus applying it to the solution of va- 
rious interesting and instructive problems in Addition, 
Subtraction, Multiplication, Division, Fractions, Rule of 
Three, Land, Board, IVood and Timber meaaure, Weigh, 
ing, Prisms, Cylinders and Globes of Braas, Copper, Zinc 
Tin, Iron, Steel and Wood; is Mechanica, Gearing &c &e. 
and thus, by not confining It to a particular channel, but 
teaching the prbwiples of its operation, making it meet the 
wantiof all who avail themselves of Its peculiar bedeflta. 

It will be unneceuary to speak here of the merit of the 
Biiding Rule, since its inventor, by it, obtained a celebrity 
and a name that will live while the mechanical arts con< 
tinue to be cultivated, but it may be remarked, fbr simpli- 
city, for exhibiting the several relations of tbi several quan- 
titieain a calculation clearly, and fbr expedition of opera- 
Digitized by Google 



Uon, It li uneqaaled by any popular mode of calcalation 
now In use. In giving this volume to the public the author 
is persuaded that be is making, if not an acceptable at least 
an useful offering. 

MiDDLBBUKT, October 14, 1848. 
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INTRODUCTION. 



i» 11 ATHCMATicif BtLf Dr. Day, is tbe Klenee of quantity, 
and quantity la anytlilDg wliicli can be multiplied, dtTfded, 
or measured ;'* hence Uiere are but very few arts and set- 
encesin which the principles contained in Mathematics 
are not employed to a greater or less eztetu ; among 
which may be reckoned Astronomy, Navigation, Survey- 
ing, and the Mechanic Arts ; in all of these and some others 
in which mathematieal principles are employed, the open. - 
tions in general become long and tedious. To obviate these 
difficulties much time has been spent, and various methods 
devised, the most expeditious of which (and consequently 
tbe best) is the construction of Tables, by means of which 
simplicity is united with brevity, and the long and difficult 
task becomes a pleasant and agreeable employm(>nt. 

Uf the multitude of such tables none have rendered more 
essential aid to man than the Logarithms. They were in- 
vented by Lord Napier, an eminent Mathematician of the 
seventeenth century, *• and (says a distinguished writer) is 
properly coiusidered as one of the most useful and excellent 
discoveries of modem times." 

In order that they might be rendered more convenient and 
practical, Mr. £dmond Gunter, an ingenious mathemati ■ 
clan, contrived a plan to represent the logarithms of num- 
bers by lines drawn upon a rule, thus fumiehing a very in- 
genious and expeditious mode of solving instrunientally 
many mathematical problems. This rule is variously mo- 
dified to make it more convenient for particular purposes ; 
but the line of Logarithms, or Numbers, as they are ifalled, 
remain the same on every kind of rule. Those in common 
use have a Slider, which is contrived so as to answer the 
puTpose of a pair of dividers, which otherwise would 
have to he used; and all rules made thus are called 
by the general name of Sliding Rule These in turn re- 
ceive tbe name of the particular art or science to whi<**- 
tbey are adapted, thus: there are the Common SF 
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Bnle, the fingtneer'e Rale, and the Ship Biiilder*e Bute, 
reapeetiTely ; which only differ In a table of gitage pohKii, 
or the iltaation of the different lines of nombera drawn upon 
them, to make them better suited to the particular arte in 
which tney are employed. 

The learner will l>e not a Httle nrprised to find himself 
introduce to a mode of reckoning entirely new in its 
nature and novel in its operations, affording many facili- 
ties of calculation unknown in common Arithmetic, at 
the same time formUig an excellent mental exercise, which. 
If no other advantage was derived, would fully compen- 
aatefor his labor. 
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DfiSCRIPriON OF THE COMMON SLIDING RULE. 

This Rule consists of two pieces of box-wood, 
each a foot long, fasteTied together with a joint 
on which they turn, forming, when extended at 
full length, a two foot rule, not unlike the com- 
mon rule used by carpenters, and like it, is divi- 
ded, on one face into inches and parts, thus 
answering every purpose of that instrument. 
The edges are divided, like the Parisian foot, 
into tenths and hundredths, and are very conve- 
nient in taking dimension 3 to be used on the 
Rule. 

On the other face are the lines of numbers, 
part of which are drawn upon the slider and part 
upon the fixed part, and are marked with the 
letters A,6, C, D, to distinguish them from each 
other, and are called the A line, B line, &C* 
The three first are exactly alike, and are num- 
bered from left to right with the figures 1, 2, 3, 4, 
5, 6, 7, 8, 9—1; 2, 3, 4, 5, 6, 7, 8, 9, 10, which are 
caXied primes I these are again divided from 1 to 
2 into fifty parts, from 2 to 3 into twenty, and the 
others, from 3 to 9, into ten respectively. Below 
these, on the same leg, is the D line, also marked 
girt line : it is of a single radius double the lengUi 
of those above, the principal diviaioos of which 
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commencing at the left, are numbered 4, 5, 6, 7, 
8, 9, 10, 16, 20, 25, 30, 35, 40; having twenty Bub- 
divisions between 4 and 5, forty between 10 and 
20, and twenty between each of the others. On 
the other leg is a drawing scale of 4, i, |, and 1 
inch to the foot. 



NUMMTION. 

The next thing, or rather the first thing to be 
learned, is Numeration, which should be per" 
fecUy understood to ensure success to the learner. 
The first thing to be observed is that the num- 
bers and divisions of the different lines are all 
arbitrary, but they always have the same value 
at the same distance from unity, and all the di- 
visions increase and decrease in a ten-iold pro- 
g)riion : — thus, if the 1 in the middle of the 
ule be called a unit, ihen the next long division 
marked 2 will be two units or two, and the 3 
three, &c. to 10 at the end; and the 9 on the left 
of the middle 1 will represent nine-tenths, and 
the 8 eight-tenths, &c., and the subdivisions 
represent hundretitths and thousandths; that is, 
if the primes, being units, are divided into ten 
parts, each ofthese parts represent one-tenth, and 
If they are divided mto one hundred parts, each 
part would represent one-hundredth ; and the like 
subdivision on the lelt of the middle 1 will repre> 
sent hundredths and thousandths, the primes be> 
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ing tcHths. If the 1 next the joint represent 
unity or 1; then the middle 1 represents 10, and 
the 10 at the end 100, and the primes of the fiist 
radius (that is from the 1 next the joint to the 1 
in the middle) represent ULits, and the subdivi- 
sions (that is, those between them) tenths and 
hundredths respectively ; the primes of the sec- 
ond radius (that is, from the 1 in the middle to 
the 10 at the end) lepreseDt tens, and the subdi- 
visions units and tenths. If the 1 next the joint 
represents ten, then the middle 1 will represent 
one hundred and the 10 at the end one thousand, 
thus always increasing in a ten-fold proportion j 
and the primes and subdivisions increase in the 
same ratio. 

Whenever it is necessary to continue the nu» 
meration beyond what the 10 at the end would 
express, it can be done by :^oing back to the 1 
next the joint and let that represent what the 10 
at the end represented, then proceed as before, 
and in this way it can be continued without 
limit. 

Examples. 

1. Suppose it is required to find the division 
representing the number 1500: — let the 10 at the 
end represent, (as above) 1000, then go back to 
the 1 next the joint and call that 1000, then will 
the long mark between 1 and 2 be the division 
sought. 

2. Suppose it be required to find the division 
representmg the number 25 : — call the 1 next the 
jomt one, then the 1 in the middle represents ten, 
and the division (to the right) mai ked 2 twenty, 
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then connt off five of the long marks between 8 
and 3 for the division sought. 

3. Suppose it be required to find the division 
representing the number 2-10:-^let the 1 in the 
mjddle represent unity or 1, then all the primes 
on the first radius will represent tenths; there- 
fore the one marked 3, is the division required. 

4. Suppose it be required lo find the division 
representing the number 35-100; let the 1 in 
the middle represent unity or one, as in the last 
example, then the prime marked 3 in the left hand 
radius represents three-tenths or thirty-hun- 
dredths, and five of the long marks between 3 and 
4 is the division sought. 

5 Suppose it be required to find the number* 
4-1000:— let the 10 at the end represent unity 
or one, then the 1 in the middle represent one- 
tenth, and the 1 next the joint 1-100, and each 

01 the ten long marks or divisions between 1 and 

2 represents, of course, 1-1000, then five of these 
will be the required number: or otherwise, go 
back to th6 10 at the end and let that represent 
the number represented by the 1 next the joint, 
that is 1-100, then each ofthe primes in the right 
hand radius represents 1-1000, five of which will 
be the number sought. 

6. Suppose it be required to find the number 
1230 upon this ruler^let the 1 in the left hand ra- 
dius represent unity or one, then the 1 in the mid- 
dle represents ten, and the 10 at the end one hun- 
dred; now let the 1 in the lefl hand radius repre- 

* Number is generally used Instead of the expression 
*< division/* and will be employed ip the following 
pages instead of it. 
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sent one hundred as before directed, then each of 
the primes represent hundreds, and of course the 
division marked 2 represents two hundred, and 
two of the long marks or divisions between 2 and 
3, each of which are tens, is the required num- 
ber. 

7. Suppose it is required to find the number 335 : 
— let the 1 of the left hand radius represent unity, 
as in the last example, then the 10 at the end re- 
presents 100, and each of the primes of the left 
hand radius represent hundreds, therefore the di- 
vision marked 3 represents three hundred, and 
each of the long marks between 3and4 represent 
ten, three of which is thirty, and half way be- 
tween the third long mark and fourth long mark 
is five units, which will make out the required 
number, that is 335* 

In this manner all numbers can be found to a 
sufficient degree of accuracy for common pur- 
poses. Now please turn back and read this over 
once or twice before you proceed farther, for it is 
on Numeration your success depends. 

Note.^The above directions for Numeration 
on this instrument have been given for the dou- 
ble lines, because the principles could be more 
easily explained and illustrated on these than the 
single or girt line, and will apply equally as well 
to the latter as to the former. 
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ADDITION. 

Rule. — First find the largest of the numbers 
to be added on either of the lines of numbers, as 
directed in numeration, and from this count off 
towards the right hand the nex.t largest, and from 
this last the next; continue counting off in this 
manner until none remain, the last of which will 
show the sum or amount of the whole. 

Examples. 

1. What is the amount of 6, 8 and 12 added to- 
gether^ First find 12 on the A line, then count 
off from 12 towards the right hand, eight of the 
long marlis between 12 and 2, and they will reach 
to 2 or 20, then from 2 count off six of the' long 
marks between 2 and 3 and they will extend to 
26 for the answer. 

2. If a man receives in pay for a month^s labor 
at one time S5, at another $7, and at another ^, 
how much does his labor amount to per month 1 
From 9 in the left hand radius count off one 
prime and six of the Ipng marks between 1 and 2, 
to that division last found count off four more 
long marks which will extend to 2, then one of 
the long marks between 2 and 3 will be the re- 
quired number, that is ^21 for the answer. 

3. Suppose a man buys a house and lot and 
pays at one time $750, at another ^25, how 
much does it cost him 1 Let the 1 next the joint 
represent 100, of course the prime marked 7 re- 
presents 700, and five of the long marks between 
7 and 8 represent 50, consequently the fifth mark 
represents 750; from this count off three primes 
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which will extend to the xniddle 1, (1000,) from 
this count off three long marks between X and^ 
and three of the short ones, if there are only fonr^ 
between the 3d and 4th long ones, each of which 
is 15, (but six, if there are eight short ones, each 
of which is of coarse 12i,)for the division sought, 
and which represents $1,375. 

1. If a man buy $2,500,000 worth of stock in « 
certain incorporation, and owned in the same 
previous to the purchase $1 ,600,000, what is the 
amount ot his stock in the incorporation 1 Let 
the 1 in the left hand radius represent 1,000,000^ 
then the prime marked 2 is 2,000,000 and five of 
the longmarks between 2 and 3 represent 500,000^ 
therefore the 5th division represents 2,500,000^ 
from this count off one prime and six longmarks 
which represent the amount, that is $4,100,000< 

Nifte» — Decimals can be added in the same 
manner as whole numbers. 



SUBTRACTION. • 

Subtracti<Hi may be defined the finding the dif^ 
ference between two numbers or quantities. 

RuLB.— Find the largest of the two numbers as( 
in Addition, and from it count off towards thes 
left hand the lesser, which will extend to the di« 
vision denoting the difference. 
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1. What is the difference between the nmnben 
65 and 401 Let the 1 in the left hand radias repre- 
sent 10, then the fifth long mark between 6 and 7 
represents 65 ; from this count off four divisions 
often marks each, which will extend to 2% that 
is, to ihe fifth long maik between 2 and 3. 

3. What is the difference between 640 and 325 1 
Let the 1 next the joint represent 100, then the 
fourth long mark between 6 and 7 represents 
640; from this count off ihree divisions of ten 
long marks each, and two and a half long marks 
from the next division for the answer: orotfier- 
wise, count off from 640 thirty and a half long 
marks, which will extend to 815 as before. 

3. If a man buys a farm for S8000 and makes 
4)ne payment of ^3400, what will there be due for 

the farm 1 Let the 1 in the leil hand radius re- 
present 1000, then the prime marked 8 represents 
oOOO, from which coun t off three prim'^s and four 
long marks, which will extend to 4600 for the 
onswer. 

4. If a man's labor for one year amounts to 
^550, and his expenses for the same time to $160, 
how much will he have after his expenses are 
paidi Lei the 1 next the joint represent 100, 
then the fifth long mark between 5 and 6 repre- 
sents 550, from which count one division and 
six long marks, which will reach to $390 for the 
answer. 

5. A farmer from a flock of 215 sheep sells 40, 
how many remains 1 Let the 1 in the left hand 
radius represent 10, then the 1 in the right hand 
radius represents 100, consequently the prime 
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marked 2 represents 200, and of coarse one and a 
half long marks between 2 and 3 represents 215 ; 
from this count oS foxxT long marks or their equal, 
which will extend to 175, the answer. 
6. A merchant had 105 pieces of cloth and sold 

14 of them, how many had he left? Let the 1 
next the joint represent 10 as before, then the one 
in the right hand radius represents 100, therefore 
the 1 in the right hand radius and the long mark 
towards the right represents 105; Irom this count 
off four teen units, which extends to 91 for the an- 
swer. 

6. A man owed a debt of 15s. 6d. ol which he 
paid 7s., how much was then due 1 Here the 6d. 

15 equal to 1-2 or 5-10, therefore from the division 
representing 15.5 count off seven units, which 
will extend to 11.5 for the answer. 



MULTIPLICATION. 

" Multiplication," (says Hutton,) " is a com- 
pendious method of addition, teaching how to 
nnd the amount of any given number when re> 
peated a certain number of times: as 4 times 6, 
which are 24. 

"The number to be multiplied or repeated, con- 
tinues the same author, is called the multiplicand; 
the number you multiply by or number of repeti- 
tions is the 'mvUiflier^ and the number found, be- 
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ing the total amount, is called the product. Also 
both the multiplier and the multiplicand are, ih 
general, named the terms or f odors r 

Rule.— *Bring the 1 on the line B to the mul- 
tiplicand* on the line A, then against the multi- 
plier on the line B will be the product on the line 
A. 

Examples. 

1. Multiply c by 6. Bring 1 on the line B to8 
upon the line A, and against 6 upon the line B is 
48 upon the line A. 

2. If a man travel 4 miles an hour how far will 
he travel at that rate in 9 hours'? Bring 1 on Bt 
to 9 upon A, and against 4 upon B is 36 upon A. 

As the slidernow stands the lines B and A are 
a table of rates, and miles traveled in nine hours ; 
for against any rate per hour on the line A, is the 
number of miles traveled at that rate in 9 houjrs 
on the line B. Thus: 

is 45 54 63 72 81 90 99 milesonA 
ag'nst 5 6 7 8 9 19 18 miles per 
hour on B. 

3. How much will 31 yards of calico come to 
at 12 cents per yardi Bring 1 on the line B ^ 
31 on the line A, then against 12 on the line B 
will be 372 cents, or three dollars and seventy-' 
two cents, on A. 

4. How much will 15 tons of hay come to at $6 
a ton 7 Bring 1 on ihe line B to 15 on the line 
A, and against 6 on the line B is S90 on A, 

5. How much will a pile ol wood containing 

• The multiplicand is the nnmbcr to be muUfplled, 
t Tho 1 in tlie right band ndiue is preferable. 
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• 19 eordbs eometo at|M 50 per eord 1 Bring X on 
the 6 line to 19 on the A line, and against 1,50 
(that is against one and fiye-tentns, for five-tenths 
equals ilfty-bandredths) on B. is $38 50. 

6. If a iamilT use 1-2 a pound of tea in one 
week, how much will it use in one year, or fifty* 
two weeks i Here 1-2 equals 5-10, consequently 
bring 1 on 6 to 5 Tor to the fifth prime in the left 
hand radius,) on A, then against 52 on B will 
be 25 pounds for the answer on A. 

7. U I lb. of tea costs 75 cents how much will 
S61b6. come to at the same rate 1 Bring 1 on B 
to ^75 on A, and against 26 on B is 19,5, that is, 
$19 50 on A) for the answer. 

8. How much will a piece oi broadcloth con- 
taining 23 yards come to at S4 25 per yard 1 
Bring 1 on B to 4,24 (that is, to two and a half 
long marks between the-primes 4 and 5) on A, 
aad against 23 on B is the answer $97 75, on A. 

8. Multiply 25 by 15. Bring 1 on the line 6 
to 35 on the line A, and against 15 on the line B 
is 525 on A. 

As the slider now stands, a variety of questions 
and proUems ean be readily formed and solved, 
by vaiyin; the factors, that is, the value of iiesxi j 
thus, fet the 35 represent 3,5, (three and. five- 
tenths) and the 15 remain the same as in the last 
example, then the product will be'52,5; now let 
the multiplier represent 1,5, (one and five*tenths) 
and the multiplicand the same as in the last, then 
the product will be 5,25, (five and twenty rfive- 
hundredths;) again, let.the multiplicand repre- 
sent ,95 [thirty-fiye-hnndredths] and the multi- 
plier the same as in the last, then the product will 
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be ,525, [five hnndfed -and tweat}^fi7«-tlKMi« 
sandths.] Now by changiog the value of tlie 
factors to hnndreas, &c. the prodnets will b«tB- 
creased in the same ratio that they were decreas- 
ed ; thus— let 35 represent 850, and the multi- 
plier remain 15, then the prodact will be dSM : 
If now yon let me multiplier represent 150, ana 
the maltiplfcand the same as in tbe last,- the pto- 
dactwill De 52500; again, if the msUipiicand re- 
present 3500, and the mnltipHer remaih the same, 
then the prodnct will be 525000< In this manner 
the operation can be carried on to almost any ex- 
tent, and a great variety of results obtained with- 
out altering the position of the slider. 



DIMON. 

Division is generally defined a << compendious 
method uf Subtraction, teaching to find how ofte^ 
one number is contained in another, or may be 
taken out of it, which is the same thing."— JJtt^ 
ton. 

, In Division there are two parts given to find 
the third. <' The number to be divided is called 
the DividcTul, the number to divide by is the Du 
visor y and the number of times the dividend con- 
tains the divisor is called the Qf<i>tien/."—JErt^ 
ion. 

m 
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EuiiE.*— Bring I oi; the slider to the.diyisor on 
the line A. and against the dividend on the line 
'A vill be the qnotient Or answer on the Une B. ' 

; Examfies, 

1. Bitride l&hy 4. Bring 1 on the line 6 10^4 
on the Hne- A, and against 16 on the line A ^U 

' be 4.on the Hae B, for answer. 

2. Divide 96 by 3. Bring 1 on the ' line B to 3 
on the Hne A, and against 96 on the line A will 
be 32 on t^e line B, lor answer. 

' 3. If a chest nf tea, containing fi51bs, costs 
S18 75, what is that per lb? Bring 1 on the^ line 
. B to 35 on the Jiine A, and jigainst 18;7d oft the 
line A is 75 cents on the line B, for answer. 

4. If 12^ cords of wood cost $i& how much is 
that per cord ? Bring 1 on B to 13 on A, and 

. against 5,18 on A is $1 50 on B, lor answer. 

5. If a piece of cloth containing 30 yards cqst 
. S3 60, how much is that per yard ? Bring 1 on 

the line B to 30 on the line A, and against 3,60 
on the line A is 12 cents on B, for answer. 

6. If 3601bs. of sugar cost $32 40 how muph is 
that per Ibl Bring 1 on the line B to 360 on the 
line A, and against 32,40 on the line A is 9 cents 
on the line B, for.answer. 

* The rule for DiviBion is uraally given as above, and 

<hatfoc ^ultlpllcatipn as followa: tiriocthe multiplicand 

I outbe nt\e B to 1 on thellne A, and agalnetthe muH^plier 

- on tbe Utie A will be the product, or answer, on the Hne 

B. But It seems more natural to bring tbe ) on the slider 

to the multiplicand on the line A, as in multiplication, 

. than to bring the multiplicand on the line B to 1 on the line 

' A , «» is UBiiBlly done. 
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1 li 12 tons of hay cost S96, what is that per 
ton 1 Bring 1 on B to 12 on A, and against $6 on 
A is S8 on B, for answer. 

8. What number aiiist I multiply by 16 that 
the product maybe 6101 Bring 1 on B to 16 on 
A) and against 640 on A is 40 on B, for answer. 

9. How many feet are there in 300 inches'! 
Bring 1 on B to 12 [the number of inches in a 
foot] on A, and against 300 on A is 25 fiset on B, 
for answer. 

10- How many feet in 360 inches 1 Ans. 30. 
11. How many in 3600 1 Ans. 300. 

RvLX Skcond.—- Invert* the slider so as to 
bring the lines A and C together, and bring 1 ^ 
O to the dividend on A, then against the divisor 
on G will be the quotient on A. 

By comparing the above rule with the first, it 
will be observed that this is more proper 
for division than that, since division is the re- 
verse ef multiplication. 

Exampies. 

1. How niany feet are there ih k board eon- 
talning 132 iDches'? Biing 1 on C to 132 on A, 
then against 12 onC will be 11 on A, for answer. 

2. Divide 65 by 6. Bring 1 on to 65 on A, 
and against 6 on C will be lO-ti on A. for an- 
swer. : 

3. Divide 65 by 5. Bring 1 on C to 65 on A, 
as before, and against 5 on C is 13 on A, for an- 
swer. 

» That te, chance eodi of the didw, wbkb itcomnoDly 
called invertinK lu 
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As the silider now sunds the lines A and C 
«re lines of qnoUents and divisors of the dividend 

\r^i ^fi^iefi^l, 10,8 9,a 8? 7^ 6,5 
ag'st ^3 4 5 6 7 8 9 10 

4. Hovnumy rods are there in 90 feet 1 Bring 
} on C to 90 on A^ and against 16) [the number 
of feet in a rod] on C is 5,45 nearly on A. 



FRACTIONS. 

n ndtiee Vidgur FracUofis to tkeir eguivaknl 

RvLB.— Bring 1 on B'to the denonmUtor'on A, 
then against the numerator on A will be the de» 
cimal required on B — or, invert the slider and 
bring 1 on C to the numerator on A^ and against 
tke denominator C will be the decimal required 
on A. 

The nature of the above rules will be disco- 
vered when it is considered that the numerator 
and denominator of a fraction are nothing more 
than a dividend and divisor; consequently the 
decima) expression is the quotient obtained by 
dividing the numerator by the denominator, and 
the rules here given are the same as those in di- 
vision, excepting the words numerator and deno«> 
mlnator are used instead oi dividend and divisor. 
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1; "Whatis * life decimal eqniralcntt© thevtil- 
gar fraction 3-4 % Bring i on ^lo .4 ppon.A* awl 
2tgainst 3 icpoti Ais ,75,[S6Tent3rrfiv^]ni&4redt!is] 
ujiion b; for answenr. 

Or, invert the slider; and'seti'.upon Clo SHipoi^ 
A, and againal 4 upon O is ,70 upon A, the an- 
swer as befbre. 

2. What is the decimal equivalent to the vul- 
gar fraction 1-4 1 Set X upon B to 4 upon A, and 
against 1 upon A is ,96-ftweDt7>five-hundredths] 
upon B, for answer. 

Or, invert the slider, and set 1 upon C to I upon 
A, and against 4 uponrC is ,9Sf on A, the answer 
as before. 

3. Reduce the vulgar fraction 1-35 [one-twen- 
ty^fifth] to its equivalent decimal. Let tile slidbr 
remain inverted, as in the last example, and set 1 
upon C, I upon A, and against 25. unoa isfli 
(iour-hundredthis] the answer, upon A. 

4» What is the decimal expression equivaleat 
to the vulgar firacUon 1-5 % Let the slider remain 
as in the fast exanuple, and against & on Q. i3. ,8 
f Iwo-tenths] upon A for answer. 

From the examsles here given ta iUnstrate the 
rule, the aatuBe ci the operatipn will be cleadj 
i»een, therefore the addition of more will beun* 
necessary* 

TV find a redprwaiof awfiimmterf 
That is, to find a nmnber ihat shall perform the 
fliame by mtdtipttcation that a certain other iub> 
ter does by division. 
KuLE.— Set the given number or divisor upon 
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the line A to l, opon the Hne B, and against 1 
upon the Une A will be the required mnltiplier on 
ihelineB* • ........ 

From a caiefal examination of this mle it will 
be di80ovared thai it is nothing more than divid- 
ing imity [that ja, 1 ] by the given divisor. 
Example 

What is the reeiproeal of 201 Set 20 upon 
(he Une A to 1 upon, the line B, and against 1 
Qpon the >ine A is JD6, [five hundredths J the an- 
swer upon the line B. 

Now by muUiplviag any number by ,05 the 
aanse result is obtamtd as if i)^ |iirennnmber had 
been divided by 20. Thus by dividing the num- 
beH00^y20a$•fellows: r. >..,.. . 
20)400(20 
. 40^ 


the quotient is 20; and hf multiplying the same 
ntmber^ tUat is 400, by ,0&, as Mows^ : r 

- '- • ..f.. .'. ■ 400. .V t o .. 
j» 

thensoduetis 20,00 asbeiore. 

Thus the numbers 20 and ^; as is seen in the 
above operatioiis, are' the ireeiptoc^* of leach 
o&er. • . ' •• -. < ' ^:.' ■»• f .-' ■ 

2. What is the reeiproeal of the nQmber25'l 
Set 25 ubon the< liob (Ato 1 Upon the tine 8. and 
Against i nponihe line A is ,0t fibur hua^edthsj 
the number required, upon the JanofBi* < : • 

S. Whatis the leeiptocalfof 4^1 <Slet 40upon 
A to t upofrB, and against il upon A is ,te&, 
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f rwenty-flre-thovsuddfes] vpelk tlieiifie 9^ Ibr tlie 
answer. 

4. Whatisthereeiprocalof47 Ans.,25. 

5. What is the recipro c al oib'i Ans. ,90. 

0. What is the reciprocal of 801 Ans. ,0i96. 
'7. What is thereciproeal of ,78541 Anv. 19,73. 



RULS^O;. TSEEl!! DMf. 

Rdlb.— Set the first term npOA tfaellae B (a (he 
second term upon the line A, and against th« 
third term upon the line B will he the fourth term^ 
or answer, upon the line A. 

SoMmples. 

1. If 3 lbs. of tea cost 12 shillings, how mtch 
will 8 lbs. cost at that rate 1 By carefully exa- 
mining this example it will be discoTcred that 3 
is the first term, 13 the second, and 8 the third; 
hence, set 3 upon B to 12 upon A, and against 
8 upon B is 32 shillings upon A, the answer. 

U. If81b8. ofteaoost 32 shillings, how much 
will 3 lbs. costi In this example it will be seen 
that more requires more, and that 8 is the first 
term, 32 the second, and 3 the third; therefore 
8et8 upon B to 32 upon A, and against3upon B 
is 12 shillings upon A, the answer. 

3. If a man walk 10 miles ia 3 hours, how for 
will he walk |n 12 hoqrsl In this ezam|>te 
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a is tk« fiist term, W the secosd, and IStbe tliifc^, 
tbeiefore set 3 upoa B to 10 upon A, and against 
IS apon BJs 40 aulas, the anaver, upi>n A, 

4. If it uke a laau 3 hours to va)k 10 miles, 
bow long will it taice him to walk 40 miles 1 Here 
10 is the first tena, 3 the^secondi and 50 the third; 
therefore set 10 upon B to 3 upon A, and against 
40 upon B is 13 hours upon A, the answer. 

As the slider now stands the lines A and B are 
lines of hours and miles respectiTely, for against 
any number of miles upon 6 will be the number 
of hours employed (at the giTen rate) upon A. 
Thus, is 4,5 6 9 ^. hours upon A, 
against 15 90 90 &c. aailes upon B. 

From these examples it will be seen that the 
first and third terms are of the same name, and 
the second and fourth are also oi the same name ; 
thus, as in the last example — 10 miles : 3 hours : : 
40 miles : 12 hours.* This mast be carefallv ob« 
served in stating questions in the Rule of Tliree. 

5. If 5 bushels oi oats can be bought for 9 shil- 
lings, how many bushels can be had for 45 shil- 
lings! Set 9 upon B to 5 upon A, and against 
45 upon B is 25 bushels upon A, the answer. 

6. If 5 bushels of oats cost 9 shillings, how 
much will 25 bushels cost? Set 5 upon B to 9 
upon A, and against 25 upon B will be 45 upon 
A, the answer. 

HemarL— 'Some prefer setting the first term up- 
on A to the second upon B, and the third term ^p- 

• Read thoa : aa 10 nilea Is to 3 boura, ao li 40 iiiil«e 
to 13 luittta. 

Digitized by Google 



26 

oh A to the* fourth upon B.' This mode of solr- 
ing a problem does not alter the resolt of the op* 
eration,~since the turo lines of nambers used are* 
exactly alike, bat it is not to convenient in prac- 
tice as the former here given; but eiiher can be' 
employed at the discretion of the opehitor. 

7. If 3 paces of a certain person be ^ual to 3 
yards, how many yards will 160 of his paces* 
make? Ans, 106 yds. 2feet. 

8. li' 750 men require 22,500 rations of bread 
lor. a. month, how many rations will a garrison of 
1200 men require ? Ans!^fifiO, 

9. If 5 busheU of con) are worU\$3 75. what 
is J6 bushels worth at that rate?, iins. $12. 

10. What is 30 bushels at the same ratef AnS. 
822 50. ' 



RDLE OF THREE INVERSE. 

RuLS.— Invert the slider and set the first teim 
U]x>a C to the second npon Aj and ugainst the 
third term upon C will be the fourth upon A. 

Bxamplet, 

1. IfSmendiga certam quantity of trench in 

14 hours, in how many hours will 6 men dig* the 

like quantity ? The 3 is the first term, U the 

second, and 6 the third; invert the slider and sel 
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3 upon to 14 upon J, and againstO apon C is 7 
honis upon Aj the answer. 

2. If 6 men perform a certain quantity of work 
in 7 hoar^, in how many hoars will 3 men per- 
form the same ? In this the first term is 6, the 
s^pond 7, and the third 3 -, hence invert ihe slider 
a$ h»fqve directed ^ and set 6 upon C to 7 upon 
^, and against 3 upon C is 14 upon A, the an- 
swer. 

3. If 4 u^en plape. 25Q. deal boards in 6 days, 
how many men will ft take to plane them in 9^ 
days 7 Invert the slide as before directed, and' 
set 2 upon C to 4 upon^, and against 6 upon C 
will be 12 upon A, the answer. 

4. If a quartern loaf weigh 4fi lbs when wheat 
is 5s. 6d. a bushel, what must it weigh when 
irheat is 48. per bushel 1 Set 5,5 upon C to 4,5 
upon A, and against 4 upon C will be 6,2 lbs. up- 
on 4i the answer. 

The Rule of Three Inverse can be performed 
apon this instrument without inverting the slide, 
by MltiDg the third term upon C to the first upon 
A, and against the second term upon C will be 
this fourw or answer upon A: Thus^ taking the 
last example, for instance : place the slide in tlie 
proper way, and set 4 upon B to 5,5 upon Ai and 
against 4,5 upon B is 6,2 upon A, tie answer. 
Put it is most natural to invert the slide and solve 
the question accordii^ to the rule, being more in 
accordance with the idea of inverse proportion 
than the mode here spoken of. 
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INTEREST. 

latenst is an allowa&ce mada by a borrower 
^^ money to the lender, and is sometimes called 
4- ** the premiom or forbearance of money.'' 

The money lent or forborn,e is called the Prin*' 1 
cipal,and the Principal and Interest together ia 
called the J.moant. 

Interest is compated at a certain proportion to 
the principal, that is, a certain namber of doUais 
fot every handred, or a certain number of cents 
for every dollar for one year. 

Thb proportion varies in different cottntries 
and States ; thas, in England it is fixed by law at 
5 oenti'for every dollar, or $5 for every hundred,, 
and in New England at 6 cenis for every dollars 
or ^ for every hundred, while in New x ork antf 
some other States at 7 cents to every dollar, or 
1^7 for every hundred. 

This allowance paid for the use of mmif y is 
called the rate per cent.; thus, when money ia 
lent in New England at lawful interest, it is said 
to be lent at 6 per cent., and ia New York at 7 per 
cent. Sec, 

RuLB'—To find the interest of any sum of mo« 
ney at any given rate per cent. — Set 1 (dollar) 
npon B to the rate per cent, upon A, and against 
the given sum upon B will be the interest sought 
upon A, Or make the following statement in the 
Rule of Three Direct: as SI upon B Is to its in* 
terest upon il, so is the given sum to its interest 
for the same time. 
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^xampUz, 

1. Wha( is the interest of ^500 for one ytear ti 
, 6 per centi Set 1 upon B to ,06 upon il, and 

against 500 upon B is $30tij)on il, the answer. 

3. What is the interest or the same amount at 
5 per centi Set 1 upon B to fjb Upon A^ and. 
against 500 upon B is #25, the answer, hpon A, 

3. What is the interest of 4^500 at 2 per cent for 
^ one year 1 ilns.SlO. 

4 What is the interest of $63 for one year at 4 
per centi Set 1 upon B to ,04 upon il, and 
against 63 upon B is $2 58 upon A, the answer. 

5. Wliat IS theinterest of $63 for oney^ear at 5 
per centi iins. S3 16. 

6. What is the interest of S96 35 for one year 
at 9 per cent 1 Set 1 upon B to ,09 upon A\ and 
against 85,25 upon B is $2 26 upon A^ the answer. 

What is the mterest of 96 cents for one year at 
7percentl iLas. ,067> 

Under the rule before given may bfe solved all 
such problems in which rate per c^at is consid- 
ered without regard to time. 

iSxampUs, 
• 1. How much will a collector receive for his 
trouble in collecting a tax of $2,500 at.3 jp^r c^nt 
It will be perceived that this does not diner from 
the examples before given ; theirefore set 1 upon 
B to ,03 upon A, and against 2506 upon B will be 
S75, the answer, upon A, 

2. If I allow a Certain person Vho assists ine 
in selling goods to the amount of $7,620 4 per 
cent on the whole amount sold, how much will he 
receive for his trouble 1 Set 1 tipon B to / 
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OD A^ and against 7^0 upon B vrill be S304 80 
upon Af the answer. 

3. If a factor buys goods for his employer to 
tlie amount of $5,350, and receives 2) per cent 
for his services, how mu ch will he receive 1 S*et 
1 upon B to ,025 upon A^ and against 5250 tipon 
B will be $131 25, the answer upon ^. 

The head under whieh the tbrecTlast examples 
are included is called 

COKMISSION. 

U A eomspondent purchases goods Tor his 
employer to the amount of $15,000, how muph 
will he receive at a commission of 3 per denti 
ilns. $450. 

How much will he receive on the same at a 
commission of 4 per cent 1 at 2 per cent 1 atS^ 
per cent 1 at 1^ per cent 1 at 6 per cent 1 Ans. to 
the last, $000. 

iVb^.*— 1| per cent, 2| per cent, ^. is the safme 
as 1 cent and 5 mills, S cents and 5 mills, dac., 
and when used upon this instrument (viz: the « 
Slide Rule) are to oe expressed decimally, thus ; 
,015, ,025, &c. It should be kept in niind that In 
reckoning dollars and cents, that dollars are con- 
sidered as nnits or whole numbers, &nd the cents 
as decimals or parts of whole numbers. 

2. Ifa factor purchases goods on my account 
to the amount of $25,000. and has a premiuxu of 5 

rr cent, how much will it amount to in alii Set 
upon B to ,05 upon A^ and against 25000 upon 
B will be $1,250 upon A, the answer. 
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STOCK. 

Stock is the niame applied to the capital inrest- 
ed in a corporation or trading company, and is 
. bought and sold at so much above or below |Mr, 
j( which is a latin word signifying equal ;) which 
■ means if 100 cents worth of stock is sold for llS, 
It is said to be la cents above par; and if 100 
' cents worth of stock is sold at 80 cents, it is sudd 
10 be sold 12 cents below par, Ac. 

Examples, 
. What is the value of $450 at 4 per cent above 

• ps^r 1 ^Set 1 upon B to 4 upon A, and against 450 
. ppoa ^ will be $ld upon A^ which must be added 

tp t^e450 to find the amount sought^ because 
that sum ri8l is the amount of the per cent above 
, par; bat h^a the condition of the problem been 
.at 4 per cent below par, then the 18 would had to 
have been subtracted from the 450, because the 
18 would have been the amount of the per cent 
below par. 

Or it may be solved thus : set 100 u^jft B to 
.104 upon 4, and against 450 upon B will be $468 

* the answer required, upon A, Had the condition 
.of th(^ problem been at 4 per cent below par, the 

operation would be; thus: set 100 upon B to 96 
upon Ay and against 450 upon B ii $443; the an* 
swerj upon A. . 

Fro^i the principles exhibited in the soinUbn 
of the above exatnplej we may adduce the fol- 
lowing 

EvL£.-— Set 1 upon B to the rate per cent, or 
the advance, as it is sometimes called, upon A^ 
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and against the stoclcnpon B will be the amount 
ol rate per cent, oradvance, vhich is to be added 
to or sabtracted from the stock, according a5i the 
advance, or per cent, is above or below par. 

Or— Set liX) apon B to the rate per cent added 
to or sabtracted from 100* [according as the rate 
per cent is above or below par] npon J, and 
against the stock npon B will be the amoohtof 
the stock and the advance required^ 

The first of the above roles is nearly the same 
as that given for ihterest, and may be included 
onder that head. The second obtains at onfe op- 
eration the sum of the rate per cent on the whole 
stock and the stock, and is a simple statement in 
the Rule of Three) which is as ^Holies: as 100 
cents or dollars is to the sum or difference of 100 
cents or dollars add the per cent on 100 cents or 
dollars, so is th^ gi\^en stock to the present ralae 
of the stock. 

. ' Sxctmpleii 

1. Whatisthevalaeof$335at3perc«ntaboVe 
pari Set 1 upon fi to ,03 tlpon A, and against 
225 upon B is $6 75, the rate per cent, which add- 
ed to 225 gives $231 75, the answer. 

Or, by rule ^— Set lOO upon B to 103 Upon A^ 
and against 223 is $231 73 dpon A j the answer as 
before. 

2. What is the value of $675 at 5 p^r cfent be- 
low par 1 By rale 2d'— Set 100 upon B to 95 up- 
on A, and against 575 upon B ia W)3 75 upon A, 
the answer. 

That Is, the mm or difference of the rate per cent aiMl 
100, aceonlinf to the nature of the proUeuii 
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tnsnnmee is a eonttact by 'Wpith the insurer 
tmdenakes, in coDsideration of a premium eqniT^ 
aleot to the hazard sum, to indemnify, in case of 
\gSBy the person insured, against certain perils or 
some particular event. 

The iiistrument by which the contraot of in- 
demnity is effected iS called the l*olicy ; and iS 
signed only hy the insurer, who is called the Un- 
derwriter. The money paid by the insurer for 
^ insurance, is ealled tne Premium. 

JExamples: 
. 1. What will be the premium for insuringa ship 
and cargo from Dartmouth to Liverpool, valued 
at 2,500 dollars at 3 per cent ? 

Set 1 upon B to 03 upon A, and against S35000 
upon B, will be 750 dollars upon A, the answer.. 

2. What will be the premium for insuring a 
ship and cargo, valued at 43000 dollars, to sail 
from Boston to London, at a premium of five per 
centi— answer, 521000. • 

3. What will be the annual premium for the in- 
surance on property against losses from fire, val- 
ued at 2300 dollars, at 2 per cent % 

Stet I upon B td 02 upon A, and against $2,500 
upon B will will be 50 dollars, upon A, the an- 
swer. 

4. What will be the annual premium for insu- 
ranee on a house against loss by fire, valued at 
2,000 dollars, at 2i per cent?— answer 50 dollars. 

toss AND GAIN. 

Loss and Gain is where properly is sold for less 
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or more than cost. ' Tbeiproiimade in selling is 
called Gain, and wh«re property is sold for ^ss 
than cost is called Loss, and Is reckoned at so 
muck per cent. 

Exantpies. 

1. A merchant purchased a quantity of goods 
foe 250 dollars ; how much must he sell the lot 
fon to gain 25 per cent 1 

It ^ill be discovered that this does not differ 
from any of the former examples. 

Set 1 upon B to 25 upon A, and against ^i^SSO 
upon B, will be $62,50 upon A, the answer. 

2. A merchant purchased a quantity of broad- 
cloths for $3,75 a yard ; how much must he sell 

. it for to gain 15 per cent 1— answer, $6,25. 
' Note. — The answer to the two last examples is 
the profit made on the goods sold, and consequent- 
ly must be added to the cost to get the true an- 
swer. 

3. A merchant purchased a quantity' of goods 
for 275 dollars, and sold them for 325 dollars ; 
what per cent did he gain 1 

Set 275 upon B to 325 upon A, and against 1 
uponBj is 0116 or, 01 i upon A, the answer 

7\}fiiid theinUrcst of any number of dollars for 
awtf iwumber of days. 
Rule.— Bring the rate per cent upon B to 360, 
the number of Interest days in a year, upon A and 
against any number of days upon A, will be the 
interest of 1 dollar upon B, then set 1 upon B. to 
the interest of 1 d. for the given time, as found by 
the first operation, upon A, and against the given 
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Dtiinber of dollars npon 6 will be th'e interest for 
the same upon A. 

Examjki. 

1. Wliat is the kkteiest aib dollars for 35 days 
s^ 6 per cent ? 

Set 6 upon 6 to360, the gnage point, upon A, 
and against $25 upon A is ,0045, four mills and a 
.half, &e interest of I dollar for 25 dajrs; now set 
1 upon 6 to ,0045 upon A and against 5 upon B, 
tS ,032, two cents and two mills, upon A, the an- 
swer. 
% What is the interest of 50do)lars lor 95 days 7 

Set 1 upon B to360 upon A and against 25 upon 
A is ,045, four cents and five mills, upon B : now 
set lapon B to ,045 upon A and against 50 upon 
B is ,205, twenty cents and five mills, upon A, the 
answer, 

3. What isihe interest of 500 dollars for 250 
days at 6 per cent 1— Find the interest of 1 dollar, 
as before directed, for the given time, and set 1 
upon B to it upon A and against the 500 dollars 
upon B will be the answer upon A. 

From these three examples it will be seen that 
many problems, which in arithmetic require sep- 
arate solutions, may be solved alt one operation 
upon the Slide Role, thus the last three exam- 
ples may be considered as one and the same op- 
eration a little varied ; for alter having set the 
.mle for the first example, it is set for the other 
two by supposin&f unity to be removed one place 
farther towards the le/t. 
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Thfitid ike iniereU^famf number t^doUan for mmif 
number ofmantht^ 

Rule .— ^Set 13 [the namber of months in a year] 
uponB to the rate per cent upon A^ and a- 
gainst the given number of months upcni B will 
be the interest of 1 dollar for the same npon A ; 
then set 1 npon B, to the interest of 1 dollar for 
the given time, upon A, and against the given 
number of dollars upon B will be the answer in 
dollars and cents upon A. 

Exampies, 

1. What is the interest of 75 dollars- for 3 
months I—Set 12 upon B to 6 upon A and a- 
gainst 3 upon B is ,015, one and a half cents, 
upon A; now set 1 upon B to ,015 upon A and 
against 75 upon B will be 1,125, one dollar and 
l2i cents upon A, the answer. 

Remark.— This example can be variedat pleas- 
ure, as in former examples. - 

To find ike wierest of any number of doUarsfor any 
Tvamber of weeks. 
Rule.— Find the interest of one dollar for the 
given time, as in the last rule, and multiply the 
interest thus found, by the given number of dol- 
lars for the interest lequired. 

Examples. 
1. What is the interest of 25 dollars for 32 
weeks 7— Set 52, the number of weeks in a year, 
upon B \o 6, [lawful interest of I dollar for 53 
weeks] upon A, and against 32 upon B is ,057, 
. three cents and seven mills, upon A, the interest 
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of one dallat for the given time : now set 1 upon 
P to ,6d7 upon A, and against 25 upon B Is ,925, 
ninety-two ^d a half cents, npon A, the an- 
swer. 

2. What is the interest of 63 dollars for 3 
weeks at 6 per cent 1— Set 52 upon B to 6 upon 
A, and against 3 upon B is ,003, three mills, up- 
on A».the interest of 1 dollar for the given time : 
now set 1 upon B to ,003 upon A, and against 63 
dollars, upon B i$ 19 cents, nearly, upon A, the 
answer. 

3. What wil\ the interest of 0200 amount to in 
1 week, at 6 per cent 1 

Set 52 upon B to ,06 upon A and against 1 up* 
on B is ,00115, that is, one mill and nfteen hun- 
dretbs, npon A, the interest of 1 dollar for one 
week; now set 1 upon B to ,00115 on A and 
against 200 upon B is ,23, twenty-three cents up- 
on A, the answer, 

. 4 What is the interest of 9 dollars for 40 weeks 
at 5 per cent ?— Set 52 on B to ,05 on 4, and 
against 40 on B will be ,0387, three cents eight 
milh, nearly, the interest of I dollar for 40 
weeks ; now set 1 on B to ,0387 on A and against 
9 on 6 is ,348, thirty-four cents eight mills upo^ 
A, the answer, 

5. What is the interest of 14 dollars for 40 
weeks at 5 per cent 1 . Ans. ,54, fifty-four cents. 

5. What lor 18 dollars? Ans. ,69, sixty nine 
cents. 

7. What for 25 dollars 1 Ans. ,97, ninety- 
seven cents. 

RBMARK.—The decimal point placed before 
the cents in the preceding examples, is used to 
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show thftt the figures before whieh il is placed ju« 
handredthsofadollar; and does not imply that- 
they may not be represented on the instrument as 
whole numbers, since in interest they are al- 
ways on a different line from the dollar. 

JHme, and fMie per cent and amount given tojind 
the principal, 

RiTLE.— Set the amoant of one dollar ior'the 
given rate and time, upon B to t (dollar, not 100 
cents)on Af and against the amount on B, will 
be the principal on A, 

Or-*As the amomit of 1 dollar for the giv^n 
rate and time, on B is to 1 dollar on il, so is the 
amodnt on B to the principal on A. 



1. What sum of money put at interest at per 
cent., will amount to 50 dollars in one year 1 

The amount of 1 dollar for the given rate and 
time is $1,06, 1 dollar and six cents,— therefore 
set 1,06 on B to 1 on if, and against 50 on B is 
47,17 dollars on A, the answer. 

2. What sum of money put at interest at 8 pe' 
cent, will amount to 400 dollars in two years ? 

Set $1.16 on B to 1 on A, and against 400 on 
B, is ^344,83 upon A, the answer. 

3. What principal at 4 per cent., in three 
jrears will amount to 60 dollars 1— Set $1,13, the 
amount of 1 dollar for three rears, upon B to f 
(dollar) upon A, and against 60 upon 6 is $52,57 
upon A, the answer. 

Ao^.— When time IS not considered the rate 

Ser cent is added to $1, and the opeiation is co n 
licted as before, ue, ia the last example. 
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. 4. WUt will be tlie lendue of eSd doUan.af- 
ter a commission of 5 per cent* lias beeor dedne^ 
ted? 

Set $1,05 [one doUar and five cent^] upon E to 
1 upon il, and against C50 npon B, is $61,90!i 
[sixty-one dollars and ninety cents] npop A, tbe 
answer. 

RfiMARx.— The above axample will illustrete 
the operations of all cases in which there is no 
premium on the amoant of percentage, that is, 
what is due to the Factor. 



SIflCOUNT. 

'Oiscoantis an allowance made for any snm 
of money before it becomes due.' 

RuLi.— Set the amonnt of 1 dollar for the giv- 
en time on B to 1 on A, and against the amount 
to be discounted on B will be the present worth 
OB A, 

Xote.— The above mle is to find the preuni 
Wfrtkf and noidUcawU, but as discount is depen* 
dent upon the preuni worth, that is, the preseni 
worth mast be first ascertained befere the dis- 
coant can be, both are generally presented un- 
der one head. 

1. Suppose a man owes a debt of 400 dollars, 
to be paid in one year, without interest, and he 
wishes to pay it now, now much will he have to 
pay to cancel the debt l-i-Set $1,06 npon B to 1 
(dollar) on A, and a^inst $400 upon B,^will be 
$377,36 on A> the answer* 
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^^fe.— #377,3$ is what the debt i« werdt tt«tir, 
that is, it is the presefU worth : and if it is-^ i«r 
quired to find the discount on thei$400 f»rt]M»' 
above time at 6 per cent., all that is now nec^ 
essanr is to subtract 377,56 from 40O, which gired 
032,^ for the discount. - ', 

Remark.— The foregoing Rule might perhaps 
be better understood if e^tpressed thus : as the' 
amount of SI for the given rate and time on B, is 
to SI on A, so is the amount to be discounted Cfn 
B to the present worth on A. 

2. What is the present worth of 6 dollars, paf« 
able two years hencej discounting at the rate of 
6percent1 

Set SI, 12, the amount of 1 dollar at the given 
rate and time, on B to SI on A and against $6 on 
B is S5,36 on A, the answer. 

3. Whatis the discounton the above 1 ,90,$!^ 
Ans. 

4. What 1-3 the pi-esent worth of .10 dollars pay^ 
able 1 year and 6 months hence, discounting at ft 
per cent 'J— Set 1,075 on B to 1 on A, and against 
10 on B, will be H^fiQ on J, the answer. 

5. What is the discount on the above? Ans. 
S0,71. 

6. What is the present worth of S3 payable 4 
years hence, discounting at the rate of 2 per 
cent 1 

Set SI ,08, the amount of 1 dollar for tour years 
at 2 per cent, on B to Si on A, and against S3 on 
B will be S2,77 on A, the answer. 

7. What is the discount on the above? Ans. 
S0,33. 

8. What is the prese^it worth of IdoUar, pay- 
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Mr cent 1-— Set 01,01 on B to |^1 on it and agatosl 
91 oik By S0,965, ninety-fix cents and fi?e mills, 
on .it, the answer. 

9. what U the discount on the abov6 1 jlns. 
t,0,035, 

RemaHk,^lt will be obseired that as the slider 
sow stands, it foims a table of jfresaU vforths of 
•ny number of dollars and cents, for ooeyear, 
discounting at the rate of 4 per cent. 

Noie. — The principle upon which the foregoing 
Roles are founded, is this : that 1 dollar with its 
Interest, for a certain time bears the same pro- 
portion to 1 dollar, : that any number of dollars 
with its Interest, at the same rate per cent and 
ibx the same time, bear to its principal. 

Tl^'Untef rate per ceiU and imterett being gtven^to 
JmdihefrincipaL 

RuiiK.— Set the interest of 1 dollar on B to 1 
dollar on A and against the given gain or inter- 
est on B, will be the principal required, on A, 

Or— As the interest of 1 dollar on B is to 1 dol- 
lar on At so is the given interest on 6 10 its prio« 
dpal on A. 

Hemarlc—'The interest of the 1 dollar and the 
given interest must have the same percentage 
and time. 

Examples. 

1. How much monejT most I put at interest 
19 months to have It gain S4, at 3 per cent 1 

8etSl,03, the interestofl dollar ior 12 months 
pn B to #1 on A and against $4 on 6 is $133,33 
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[onehODdredaBd tiiiRyHline dolU»B'«id tkkty* 
thre« cents] 9d A, the ^n^wer, 

3. What priacipal uMiat be put ai iatore^t, at 6 
per cent for 18 mooths, to gain 8 dollars 1 

Set 9 cents, the interest of 1 dollar for the giv- 
en time, on B to 1 dollar on A, and against Bdolff 
lars on B is 988,88 upen A. 

ne principdl^irUerest and time being gvoen^ ibfin^ 
the rale per cent. 

Rule.— Set the interest at one per cent on the 
giv^en principal for the given time, on B to 1 cent 
on A, and against the given interest on B, will 
be the rate per cent required, on A. 

Or— As the interest cast at 1 per cent on the 
given principal for the given time on B, is tu 
cent, that is, its rate per cent., on A, so is the 
given interest onB toltsrate per ceoL, thftt^ 
the rale per cent, required, on A. 

Examples, 

1. Al200 dollars paid for the use of GOO dollars 
fori year, what is that per cent 1 

Set 600 cents, ihe interest of 600 dollars for 1 
year at 1 per cent, on B to 1 cent, its percentage, 
on A, and against 2(K) dollars, the given Interest, 
onB isSSipercent on A, tbeanswer. 

3. At 50 dollars paid for the use of eOOdoliafs 
for 1 year, what is that per centi Ans. 6 per 
cent, nearly. 
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FELLOWSHIP. 

RuLK.^Set the whole stock, invested by the 
company , oo B, toeaehmaa's shaie of the stock 
on A, and against the whole gain or loss on B» 
will be his share of the gain or loss, on A. 

Or- As the whole gtock on B, is to each man's 
share on A, so is the whole gain or loss on B, to 
his share on A. 

Examples, 

Iftwo men have a joint stock In tradf of 200 
dollars, and A owns $150 of It, B $50, and 
the profit arising from trade amoantt to $30; 
what is each one's share 1— flet $200 on B to 1 50 
(m A, and against 30 on B is 32 50 on'A, the an* 
swer for A'b share : and set 200 on B to 50 on A, 
and against SO on B is $7 50 on A, B's share. 

3. X, Yand Z have a joint stock in trade to 
the am junt of $3500, of which X owns $1500, Z 
SriOO, and Y $800, and by misfortune lose $900, 
what is each man's share of the loss 1 Set 2500 
6q B to 1500 on A, and against 900 on B is $540 
on A, X's share of the loss. Set 2500 on B to 
1300 on A, and against 900 on B is $432 on A, 
Z's share of the loss. Set 2500 on B to 800 on A, 
and agaiAst 900on B is $73 on A, Y's stare of the 
loss. 

3. If the expenses . of a certdin company 
amount to $350, and the stock in trade it divided 
into four shares of $4000, $^4^50, and $500, bow 
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QiQch has the oWoex of each f(hare to pajr 1 Sfet 
4759, the amoqnt of stock in trade, on B to 4000 
on A, and against a&O on B 4$ S254 73 on il^ 010 
answer for the first* Set 4750 on B to 350 on A. 
and against 350 on 6 is $18 43 on A, the answer 
for the second— and set 47M on B to 500 on A. 
and against a50on B is $3684 on A, the third 
man's part to pay« 

Iiemark,--'ThG (bregoing rule by which the 
above problems are solved, is the same, of nearly 
the same, as the one given hi common arithme- 
tics, and is a very proper one for an arithmetical 
solutlohs; but the following is better suited to out 
present purpose, being as simple and more com* 
prehensive than the former: 

Rule SscoND.— Set the stock invested on B to 
the whole loss or gain on A, and against eac^ 
man's ^hare on B will be his share of gain or loss 
on A. 

Or— -as the whole stock on B is t6 the whole 
gain or loss on A, so is each man*s share of the . 
stock on B to his share of the gain or loss on A. 

Examptes, 
1. Four men own a joint stock in trade of $300. 
of which C owns $80, J> $135, E $50, and F $3^ 
at the dissolution of partnership they find thejf 
have gained $100, how much is each one's share 
of the gain 1 Set 300 on B to lOO, the gain, on A, 
and against 80 on B is $36 66 on A, C's share^ 
against 135 on B is $41 66 on A, D's share^ 
against 50 on B is $16 66 on A, E's share—and 
against 30 on B is $6^ on 4, Ps share to re* 
eeive, the answer. 
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#50, O S60» to wliom he assigns his property 
vhich ftmoaots to $110, how much does each 
eredttor leceivel Set 475, the amount of debt 
pwed, on B to lip on A. and against 90 on B is 
•90 84 on Ai what C receives— ag^ainst 75 on B is 
#17 d7 on At what D receives— against 900 on B 
Is §4^ 39 on A, what E receives— against 50 on 
fi is $9 96 on A, what F receives— -and against 
00 on B is #13 86 on A, what G receives, the an* 
8wer. 

3. A testator sttpposing himself worth #3500 
free and clear from debt, bequeaths #1500 to his 
elder daughter and #9000 torhis younger, but upon 
the settlement oi his estate his administrator finds 
it to be worth only #3000) how much does each 
daughter recei ve for her legacy 1 Set 3500 on B 
to 3000 on A, and against 1500 on B is #1285 49 
on A, the elder daughter's legacy— and against 
9000 on A is #1714 98 on A, the younger daugh- 
ter's legacy. 

4. Two men draw a prize in a lottery of $500, 
and are to share it in the proportion as 5 is to 6. 
how much will each receive 1 Set 11, the sum of 5 
and 6, on B to 500 on A, and against 5 on B is 
Ik297 98 on A, the first man's share, and against 
6 on B is $279 79 on A, the second man's share. 

By the rules of Fellowship school bills and 
taxes are generally made out or computed, 
and may be done on this instrument as fol- 
lows: 

Thus, for taxes, say^ as the whole amount of 
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taxable property is to the tax to he raised, do is 
Buy one mdividaal's propertj to his tax. 
Example, 

In a town worth $] 2^,000 a tax of$l%0QO is to 
be raised, what will be the tax'Sf an individoal 
whose property is valaed at $8,500 1 Set 125000 
on B to 12000 on A, and against 8500 on B is 
$8 16 on A, the answer. 

iVo^.— As the slider now stands the lines A and 
B form a table of property and the tax to be rais- 
ed on it; for against me value of any individuars 
property on B will be his lax at that rate on A4 

For school bills, say» as the whole nomber of 
days ot attendance by all the members of a school 
is to the amount of money to be raised, so is thrie 
number of days occupied by any one member to 
his share to pay. 

Example, 

Suppose the amount of attendance in a certain 
school for three months was 950 dajrs, and the 
amouut of money to be raised was $40, what was 
the bill of a member who had attended 37 days 1 
Set 950 on B to 40 on A, and against 27 on B 
will be #1 57 on A, the unswer. 

Now, against the days of attendance of any 
member on B will be the amount of his bill 
on A. 
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mnw OP coRRENm. 

. . JMiIcdoK of corfeoMsies is a method by which 
the corxency »f one Kingdom or State may bip 
reduced to that of another, as the reduotioQ oi 
pounds sterling to federal moopey. 
7b reduce' the ctareney of one State to that of 
another. 
Rule. — Set the number of shillings that make 
a dollar in one Stats «n B to the aumber of shil- 
lings that make a dollar in another State on A^ 
and against any number of shillings of the former 
State jon B will be their equivalent in the deno- 
mination of the latter State oi& A. 
Examples. 

1. How many shillings of New England cur- 
■ reBcyisequirafeBft to 19 shillings of Kew York 
currency 1 Set 8 shillings of New York curren- 

-cy on B to 6 shillitkgs of New England currency 
on A, and against 19 shillings of New York cur- 
rency on B IB 14 shillings and 3 pence on A, the 
answer. 

2. How many shillings of New York currency 
is equivalent to 14 shillings of New Jersey cur- 

. rency '? Set 7s 6d on B to 8s on A, and against 
' 14s on B is 13s 3d on A, the answer. 

Remarks—Six pence is equal to live-tenths; 
• that ii, it is equal t« five long marks between the 
-prim^n. 
, The following table will exhibit the seveal 
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comnciM of Uiediiferent Staset of te Vtkm, or 
the nnmker of shillings in a dollar ia ea«^ oCUm 
different States mentioood i 

One dDOar ii redamid U^ 
New England States, '^ 

Virginia, (6s, called New Eogteod 

Kentucky, f enneney. 

Tennessee, J 

New York, } 

Ohio, > 8s, ealled N« Y. eurrtncy. 

North Carolina, ) 
New Jferseyj ^ 

DdaTi;;"'"^ Wsed, called Pemi.cantncy. 

Maryland, J 

^u^^Ckrolina, } 43 8d. or Georgia currency. 

3. How many shillings of Georgia currency is 
equal to 20s Penn . currency % Set 7s 6d on B to 
4s 8d on Af and against 20s on B is 13s 5d on A, 
Uie answer. 

Remark.-^Eight pence is about sizty-six-hmi* 
dredths, or six and a half tenths of a shilling. 

4. How many shillings New York currency is 
equal to 9s Georgia currency 1 Set 4s 8d on B to 
IBs on A, and against 9» on B is 15s 5d on A, the 
answer. 

As the slider ndW stands the line B is a table of 
Georgia currency with their equivalents in New 
England currency on A. 

One dollar is reckoned in England 4s 6d, call* 
ed English money. In Canada and Nora 8o^ 
tia, 5s, called Canada ennency. 
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1. How many BhiHings Eng^lish or- sterling, 
•re equal to V2s Canada earrenejrl fiet fis, of 
Cskiada carrency on 6 to 4a 6d, sterling* on^ 
BtA aga&sif 19b, of C^ada currency, oh B-is 10s 
9id on A, the aaewer. 

2. How many shillings sterling are equivalent 
to dOs of Canada currency t Stet the sl^dei as in 
the lastetampley and against 2Qpn6 is 18s on A, 
the answer* ; « « - .. . .i 

As the slide): jta# stands th6 lii\e B is a line 
^■Canada tuoretjcy, .and the luie A is a line of 
Snglisb or sferUng money, and against ahynum- 
■bsr of shiliings of Can^ada currency on'B is iheir 
equivalent in sterling money no A, and ^Dice versa, 

Questions on Currenef. • • 
1. What is the number of dollars that has 8^ 

more of Canada carrency in them than of ster* 

lingl Ans. 04. 
% What nuteber has Is more of Canada than 

tt sterling cunrenc^^in them % $2 answer- 
s'. What is &e number of dollars^that has Ss 

6d less of sterling than of Canada currency.in 

them'?. $5 answer; 
The following table of gaage pMoints will serve 

to reduce pounds to dol l^rs, and vice versa. 

One dollar N. England currency is ,3 of a pound* 



do 


NfewYork 


do^ 


,'4 So 


d9 , 


. Pennsylvania 
Georgia; 


do. 


,375 do 


do 


do 


,283 do 
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Oae dollar EaglanS eorreney is ^ of t potrnd. i 
do Canada . do 4anit8 do* 
Th reduce Pounds to DoSa/n^ and ^iee tersa, ^ 
RuLB. — Set 1 on B to the goage point on A, an^ 
against an J nnmber of dollars on B will be theijr 
equivalent in pounds on A. 

Or— Set the goage point on B to 1 on A, and 
against any number of pounds 4m B will be their 
eqaivalent in di^lars on A, 
Bxam^leg, 

1. How many dollars are th«e in £1 N. E« 
currency ? iSilet ,3 ok B to 1 (m A, and against 
£1 on B is $3 33 on A, the answer. 

2. How many dollars are there in jB90 N. £L 
currency 1 Set ^ on B as before, to 1 on A, an4 
against ^ on B is 66 d^ dollars on A, the an« 
swer. 

How many dollars are there in £1 New York' 
currency? Set ,4 Cfouf tenths) on ^ to 1 on A«' 
and against £1 on B is 9^ 50 on A, the answer. 

JRmorAr.— As the slider now stands, the line B 
is a columii of pounds and the line A a coinmn of 
dollars ; for against any number of pounds on B 
is their equinUent in dollars on Ay New York 
currency. 

JSxampks* 
How many dollars are there in£d t ans. $5. How 
many in £3 1 ans. $7 50. How many in £i% ans. 
910. How many in £51 ans. $12 50. How ma« 
ny in £61 ans. $15. How many in £77 aas. 

*lnile»daf Mtti4 ttiif gfiM« point on Bto leaA,eet 
B toitoa A, siMliMoeMd M«i«cfe4fcT tiM nrit. 
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irr<M. How many in £$1 na. IfiKK How 

maiif in Je9 1 ans. $22 50. How many in j^O 1 
ans. •SS.^How mdnj pounds are theze in $4 1 
ans« ^61,6 (tenths.) in 5 ? ans. ^63. In 6 1 ana. 
^,4. In7l ans.i@,a Ia81 an«.X3,S. In91 
ans. £Qfi. In 101 ans.JC4. In 121 ans. £ifi. 
In 137 ans. je5,3. In 14 1 ans. £5fi. In 151 ans. 
'£6* In 16 1 ans. jB&,4. In 171 ans. Mfi. In 181 
ans. £7,% In 191 ans. £lfi. In 201 ans.jBS. 
In 251 ans. 10. It may be continned in this 
inanner \8 fai as it is desired. 

4. How many dollars are there in jBI penn. 
currency 1 Set .375 (thret hundred and seventy- 
five-thonsandths) on B to 1 on A, and against! 
on B are $2 66 on A, the answer. How many 
dollars are there in je2 1 ans. $5 32. How many 
ia31 ans.$798« Howmanyin41 ans.$1064. 
How many in 5? ans; $13 30. How many in 6? 
ans. S15 9o. How many in 77 ans. $18 62. How 
many in 87 ans. $21 28. How many in 97 ans. 
$23 94. How many in 107 ans. $S^ 66. How 
many in 207 aDs. $53 32. How many in 187 
ans. $47 88. How many in 12 7 ans 3192. How 
many poands aie there in $3 Penn. currency? 
ans X1,13. How many in G? ans ;e2,25. How 
many in 4 7 ans jei,492» or jei.5 nearly. How 
many in 5 7 ans Xt,86. How many in 77 ans 
iE2,61. How many in 87 ans X3 nearly, that is, 
43,984. How many in 9 7 ans X3,36. How ma- 

. liy in 107 ans £3,73. How many in 167 ^s 
iS,97. HowmaDvin247 ansX8,96. How ma- 
ny in 251 ans je9,3; 

5. How many dollars are there in one ponnd 
Georgia cnntncy 7 6et ,233, the gnage point, on 
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& to 1 OB 4, and agaisitronBisViflilHii^ 

: iiettbe iUUdwiii^ imseaeat tfae Mn> 4iiiQS: 
B A 

; Haw against i» a|g . $ 8 56 

♦« 8 ♦« ia«4 

•* -4 «i 17 13 . 

.« . 5 ,• 21 40 

«^ . . 6 ^ 2B68 . 

«* 7 « 90 9^ 

« . 8 « 34«4 - 

" 9 « as 50 

« 10 « 42 8a 

a&d so on to aux extent deiBired; 

Let the slide remaiii as in thfi last examplei 

and let tiie following represent the two Utami - 

A B 

Tiienagainstf 6 are J£l,t9 
** 10 « S,32 
. .". 15 «* 3548 
*' .20 « 4.64 
« 25 «' 5,8 
" 80 '^ 6,a6 
" 1 " 0,233 
" 2 « 0,466 
" 3 *< 0,7 



4 

7 . « 1,62 

9 « 2,09 

13 « 2,79 

14 /• 3;26 
16 '< 8,73 

18 <« 4,18 

19 «* . 4v43 
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ofthesamenaimeinanoMer: 

For wMch the foUowijig tfibie of goage'po^ 
Vill serve. To reduce— 

(English currency to ]N'ew ISnglaftd, 1.33 

Engiiah to Canada currency, 1,11 

English to New York currency, 1,78 

^glish to P^Ansylrania currency, 1^36 

English to Georgia currency, 1,01 

- Rule .->Set 1 on B to the guage point on A, and 
ftgainst any number of pounds to Be reduced on B 
will be their equivalent in the proposed currency 
in pounds and tenths of a pound pn A« 

I, Reduce 3pon|ids English to its emiivalent 
|n pounds of mw i^gland currency. Set 1 on 
3 to 1,33 <mtA,' and against 8 om Bi«4 poinids 
43UttjMh0 answer. 

S. How n^any pounds New £pg]^d fiuncenftjr 
are pqi^ivalent to 4 4 sterling? Let the slider 
i'^fibaln as ih the la^t example, ^d against 4 on 
9 Is 5fi on A, answer. 

3. How many pomidsofNew Ybfk currency 
are equivalent to 3|4ki6dB sterling 7 Set 1 on B 
iO I,t8«i4, Mdagainska on Bia JUB^oUA, 
ibejnslrer. 

4. How many pounds of Ne «r Yotlc caitrmdff 
ltf» t^iival^t to 4 ponnds sterling 1 Let the 
Hidfir'tarikAitL as before, and agiunst I on B is 
£7,1 on Ai the Answer, 

5. Ho^ mawf pounds of Csawia ourivncy ate 
e^aitaleiit to 7 ponndB alcclitog-l Set i 4>o ^ to 
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1,11 <m A| and ttgtSBan^Bk^VJfimtM^am 
answer. 

6. How many ponnds oCPennsylranU eimeft* 
ty are eqoiTaltnt to 3 poxmd sterting? itns. 14,1. 

7. How many pounds of Georgia coneney are 
eqoii^lient to 5 poonds sterling ? iins. 1(6,9. 



spin ill OIE laoT. 

Tliis is peiibcmed on the lines C and D, 

RvLE.— Set 1 on C to one on D, then agtlaat 
any nnmber on D will be its sqnaie on G. 

NoU.^As 10 is the only division on l> that can 
bensedfornnityorone, it most in this Instance 
betalcenforit, "^ 

JBtefffwyfaff, 

1. What is the second power or square of 8? 
Set 1 on C to 1, or 10 used as l,Qn D, andagainsl 
8 on D is 64 on C, the answer. 

8. What is the square of 13 1 Let the slider 
lemain as in the last example, and the lines C 
and D form two colnmns, one <tf nnmbeis wi(h 
their senares on the other: conseqnently, agahist 
ISOa&is li4onC|ihe answer. What te te 
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W^tof W1«iii40Ql, What of 3&1ans ^. 
W^ftl of 1901 us 14400. What of 1301 «|ks 
leSOO. What oi 250 1 us €8600. What U tb* 
iqiHurc of 2% aas ^. What is the sqoare of ,41 
8B8 ,16, 8iztec(&-httDdre4ths. What of ;9 1 ana 
fix. What of ,12, twelve tendis, or 1.9; one aiid 
two-temhs 1 an8l44 hnndredths, or 1,44, ont unit 
and forty-lbnr-hiindredtha. 

In this manner the second power of moat any 
Aomber may be obtained with a aoffieitnt degree 
of aecnracy toall eommon porposes. To obtain 
the last figare of the square with aecnracy, all 
that is necessary in to maltii^y the last figure of 
number to be squared in toe head, which will 
give it. 

7\tJM the square r»U of amfwumber, 
RuLB.F-8et 1 on G to 1, or 10 nsedasly-on D, 
and against and number on will be its square 
root on J>. 

JShMiintieti 
U What is the square root of G25 1 8et 1 on C 
to 1 or 10 on D, and against 625 on C is Sp on P, 
the answer. 

2. What is the square root of 1296 1 Let the 
slider remain as in the last example, and against 
1296 on C is 36 on D, the answer. 

3. What is the squafe root of 4& t ans 7. Of 
4901 ans 29,13 nearty. Of 49001 ans 70. Of 
490001 ans221^i 

ilefMr2;.—8quare root, as performed on this 
fvls^ may be stated and aobred in the form of a 
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^M^Hiota, bt t&» toAoyrktf stMeifiMt : As 1 wi 
b ie M> its Hqaaiie or second power (1) on O^ so^s 
ant immber on D to its sopare on u-K>r, as 1 o4 
Ci$to its f;quare root on D, so i« anj nnmber ok 
'C to i|s ti^oare root on t>.' Or it may be stated lul 
apy iittmoer on D is to its square ^m C, so isi an^ 
n^t linmber on D to its square <m C, and veer 
iersa. • . 

t. W)iatistliesqiiare«f81 A8|4)|i0istol 
otit?Js6 IsSon D to 64 on 0, the answer. 
^D. What isthesqciarereotof 6i1 AslonC 
li to 1 Otf D, so is 64 on C to ^ ett D ; or as4on 
Dlstoi6onC,80is8ottDto 64 on C, and si<e 

TaJM the Cube of ^ny fHiffAer, thiU is^ i^ ram a 
nftmb&t^iti ^r^powir. . 
kvLt^Setrth^ number ydn wUkt the cnbi of 
oaGtol(orldnscklas1)onS, then aMdnst the 
same number on D wiU be its <:abe on O. 

1, Vhat is the cubeofSr' SetS on C to I on % 
D, and agfainst 3 on D is 97 on O, the answer* 

X MThatis the cube of 9 1 Set 9 on C to I on 
Df.and against 9 On D is 729 on C. the answer. 

3. What is the cube of 90? Sst 90on C to 1 
on D, and agyiinst 90 on D is 79900 on C, the an- 
swer. 

1h extraa the cube roei by o^ opernUom 
RTnj!.«^inTe^ the slider and set dbe^reii nam* 
baroiiBtot(ortOii8eda8l}onD,«Qd8eekloi 
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a number on D that conincides with a like niu&t 
ber on B» which will be the cube root songht 

Examples, 

1. What is ihe cube root of 27? Set 97 on B 
to 1 or.lOdi^ D,thai(«gaififit3o& J>i» 3 on Bvthe 
Aumber sought. ■ 

2. What 4$ the cube root of 647 Set 64onB 
to 1 on D, then 4 on D coincides with 4 on B, 
which gives the required number. 

3. What is the imbet loot of 81 1 Set 81 on B 
to 1 on D, and then 4,35 nearly coincides with 
4,35, which is the cube root required. 

. 4. What is the cube root of 85 1 Set 85 on B 
to 1 on D, dnd then 4,4 on D coincides with 4,4 on 
B, which i» the cnbe root sooght' 

5. What is the pobe root of 90|1 Set 9Q on B 
X& 1 on t), then 4,43 on D coincides with 4,4S on 
9, which gives the answer. 

tf?e«<i/-ik.— Great care should be observed in 
setting the given number on B to I on D, for on 
this 4i»ptit6B, im a greaitMasvre, i li eaccnT aey a( 
thelesult. 
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MKHiMICe. 

Many soKidoiii o£ mobtoMi in ^'Meehanies* 
may be ezpeditiousiy Mlved om thk Ittst^rv- 
mmt, 'with a'sufficieac.degraaof acoiuracy ftf 
all pmetical porpoaes. 

TAB !.«▼>«. 

As there are varfons modifications of the Lavar 
it may be proper to mention tbem sepaialely, 
and point oat the peealiarity of each. . 

or A LiTEB or ma nnar Omwtwu 

A Lever of the first order Is one that has the 
ftilcram or prop between the power and the 
weight, as shown in the fignie below, where F h 
the foleram, W the weight, and P the power. 

¥ — ^~i 

To find the weight, when the newer and length 
of lever are given together with the situation of 
the lulcnun or prop: 

RvLB.— As the distance between the weight 
and faicmm in feet, inches, Ac, is to the distanee 
between the feloram and G, so is the power la 
pounds, oances,.Ac.to the weight in the same de* 
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I mrthe end of the bar on which it Langs, and 
F,oa B, to the distance between the F and Q oh 
Af and against the power on B is the weight on A* 

1. Suppose there is a bar or lever 7 feet long, 
which rests on a folcmm or prop 3 feet from one 
end, how much weight, attached to the shortest 
|>art, may be raised by a powei of 10 ponnds ap- 
I^ied at theend of the longesti Set 3 on B to 4 
on A, and against 10 on B is 13,8 poondaon A, 
the^mswer. 
. , S. What weight, attached to the end of a krer 

14 feet long can be raised by a power of 15 pounds 
applied to the other, when tne prop is placed 3 
feet from the weight? Set 3 on B to IX oh A, 
wad against 15 on B is 55 ponnds on A, the ans. 
What weight, applied as before to the above 
lever, can be raised when the prop is 9 feet ftom 
the weightl Set 2 on B to 12 on A, and against 

15 on B is 90 ponnds on A, the answer. 
What will SO ponnds raise when the prop is 5 feet 
from the weigot, and the lever situated as abovel 
8et5oiiB to9onA, and against 20on.Bis36 
ponnds on A, the answer. What will be raised 
when the prop is 8 feet from the wtigbt 1 Set 6 
on B to 6 on A, and ««iilnSt1S0 on B is 15 pounds 
en A, the answer. What weight will be raised 
when the prop is 1 ioot from the weightl Setl 
oftB to l8onA,and against 20 on Bis 260 pounds 
tta A, the answer. What weight will be raised 
when the wop is i foot from Uie weif^) Ans. 
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RvLB.^Jls the Sam of the weight and powi^r ti 
(o the whole length of beam, so is the ^wer to thiib 
distance between the fulcrum and weight: there- 
fore, set the sum of the weight and power on B 
to the length of the bar on A, then against tlie 
power on B will be the distaiice between tl^e m-i 
QTom and weight on A,, 

1, Where is the situation of^Mertimtl^«kx 
the bar is 14 |eet long, and the weight andpo^et 
are 36 and SO pounds respectively ? * Set 56 on Q 
to 14 on A, then against 20 on B is 5 ieet, the dis- 
tance between the prop and weight, on A^ the 
answer. 

3. Where is the prop situated when the lef er is 
14 feet long, and the weight and power are tA and 
|5 pounds respectively 1 ^et 70 on B to 14 on A, 
ana against lo on B is 8 feet, the distance between 
the prop and weight on A, the answer, 

S. Where is the jjrop situated on a lever I4fe*t 
long, when the weight and power are 15 and 9(> 
pounds respectively *> Set 35 on B to 14 on A, 
and against 15 on B is 6 feet an A, the answer. 

Thelength ofbeam^ ^oeighi, aM siiwUion of the /iii- 
enm gitK», iofiml (he power. 
RtJLB.^As the distance between the power and 
fhlcrum is to the distance between the ftalcriMB 
and weight, so is the weight to the power: dieff^ 
fore, set the distanoe between the power*hnd pioc> 
or fulcrum on B to the distance between thepro|i 
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Ind weight Oft A, aad4«iil«st At «e^«i 1 wi|i 
bt the power cm A. 

t. What power is nocessary to raise a weight 
of 36 pounds attached to the end of a lever ii feet 
long, when the projp is 5 feet from the weigfit 1 
Bet9onBto5on A, and against 36 onB is 90 
pounds on 4j the answer. 

9. What power, applied to the end ol a lever 
7 feet long, is necessary to raise a weight of 13,3 

rttnds^ attached to the other end, when the prop 
3 feet from the weight 7 Ans. 10 lbs. 

o^ nn (BEcaND ordbb of leters. 
In levels of the second order the weight is be» 
tween the falcram and power. In this case the 
power and weight areon the same side of the fhl* 
crum, as is seen in the figure below : 




E 



p£k 



T^ length of letter, power, on^ sUuaUan of fukrum 
gwen, tojmd the weight, 

JTTi^.— A9 the distance between the weight 
fulcrum 19 to the distance between the wei|h| 
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Mlfo««i^io lithe pow«rtoi|MW«Ml: ifaeP*- 

(ore, set the distance between the MenuL tmd 
weight oa B to the distaiuse between the weigbt 
and power on A, then a|;ainat the power on B is 
the weight on A. 

Exampies. 

1. What weifi^ attached to a bat IS feet long 
6 feet from the ialcntm, can be raised by a 
power of 25 lbs 1 Set 5 on B to 7 on A, and 
against 35 on B is 35 lbs on A, the answer, 

d. Vfhat weight, tfttadiedto a bar of the above 
dimensions 3 feet from the prop, can be raised by 
a power of35 lbs 1 Set 3 on B to lOoa A, and 
against 86 on B is 135 lbs on A, the answer. 

7%€ Imigth fifUver, v>eigJU, amd sUuaUm tffiUemm 
gwen^iofind the power. 

Ruiii-^'-As the ^stance between the power and 
weight is to the distance between the weight and 
falcram, so is the weight to the power: therefore, 
se; the distance between the power and weight 
' on B to the distance between the power and pr^p 
on A, then against the weight on B will be the 
power on A. 

Examptes. 

1. What power, applied to the end of a lever IS 

,^feet long, is necessary to raise a weight of 30 lbs 

'"'' 'suspended 3 feet from the end of the falcram 7 

8et9 on B to 3 on A, and against 30 on B is 10 on 

A, the answer. 

i?esMfl:.— The applications of this kind{6f lever 
to various uses are very common. Two perwns 
canying a load sospended oA abar between them 
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ir« 'ftittBter «Ktanle ; dMH aad gMte aitfvc^ 
stracted Oft this ptiociple ; the tbafU of a carriage 
•aw a lever of tois kmd, in which the axletree h 
the ftilcrtnaQ, the seat the weight, and the strength 
neeessary to set it upright applied at the end of 
the shafts is (he nower. There are rarioos other 
applications of this kit»d of lever that might bf 
mehlioned, bm the aboire will serve SDftcienAt> 
torillastratioiia. 

T%e i^eigkt^foweTfimd UnMaf kfHrgvpmMJkid 

Asthe sam of tiie weight and power is to fh^ 
whole length d die lever, so is tae power to th^ 
distance of the fnlcram from the weight : conse^ 
oaently, set the smn of weight and power on B td 
me length of lever on A, then against the power 
on B wlUbe thediatanee oC the folcrom Uom the 
wei^t on A, 

EMtmpieg, 

1. Where is the inlcram situated in a lever 15 
Itei long» when the weight and power are 90 and 
10 lbs respectively 1 Set 100 on B to 15 on A. 
and against 10^ on B is 1,5 leet (that if, 1 foot and 
inwQ on A, the answer, 

2. Wnere in the Adcmm simated in a lever of 
the Above dimensions when the power and weight 
.are 90 and 50 Iba respectively 1 Set 70 on B to 
15 on iii and agalaat 90 on B is 4,3 feet nearly on 
A, the answer. 

S. Where is the fiilcnun situated in a lever of 
the above dimensions, when the power and weight 
are4a]id80Ibanq>eeaYely1 Set64onBtol5 
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tootf <«r abdat 6i ineliea) <» ▲> ikeaaswer. 

/I^mari^.— From the preceding examples it witi 
be observed that the nearer the weight is to thfe 
fulprumin comparison with the whole length of 
the lever, so much, the less ^wer is required to 
raise it. This remark i^.^gfncable to all kindid 
of levers whatever. - - '- - 

OF T|l« UiTBR OP THB TBIED OKOSIU 

In levers of the third order the power is appli-' 
ed between the. weight aod ftilerumi aa Mea in 
the Iblliywingfigore^ in which F W P deaote thft 
lalcrom, weight^and power, respectively: 



\7 



^S^ 



1 



Tbpk^iieveigU^ vfhe% ike kngtJuof lever, power 
iMdsikuai0ii!f fukrun are given. , 

KULB,— As the distance of the weight from the 
fulcrum is to the distance of the power from the 
same, so is the power to the weight: fconiequeiit- 
ly, set the distance of the weight from the falcram 
on B to the distance between'^lhe powet and ful- 
erum on A, then against the power on B will be 
&e weight on A. • ' 
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Note.-^la tips kind Of lerer the leiijg^h is reck- 
oned iroip the weight to the folcruin. 

U Whatwdighl, Mcaefaed lo a lev^ of the 
third kind, 2&lbec long, can be raieed hy a power 
of 40 lbs applied ICKnet UNim the Mcmm 1 Sec 
95 cmB to iO on A, 9md agaiast 40 on B is 16)bs 
09 A, the answer. 

3. WhaA weight, attached to a lever of the 
third kind, 19 feet loftg^ c^n ^ balanced by. a 
power of 16 lbs, applied 3 feet fbom the falemml 
filet iSoa B to 3 on A^and againtt i6 on B ut 4H)s 
on it, theans. 

3. What weiig^ attached to the end of a lever 
of the above dAOlenaions, tMk be raided by a 
power of 16 lbs applied 6 feet from the folcrdm? 
Set ISoa B to4onA, and 4«:ain9( 16 on B is dibs 
on A, theanfl(wex. 

4. When the kter and povittr ate asiUbove. 
what weight can be raised if the power be applied 
8 feet from the prop 1 Ans, 10 ^3 lbs. 

JRemark.^Fioxa the foregoing examples it will 
be seen that the power is always greater than the 
weight, and exceeds it in the proportion that.the 
distance of the weight from the fulcrum exceeds 
the distance of the power from the same, con- 
sequently the weight can jiever equal the power. 

T%e iengtk ofbat", weigUyO^d sHitaHon of fiUcrum 

given^ to Jind i^jpower. 

Rule.— As the distance of the power from the 

fulcrum is to the distance of the weight from the 

same, so is the weight to the poVer: therefore, 
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set the distance of the power iiom tliefulccam oa 
B to the distance of tne weight fxOm the same, 
(oTf in other words, to the length of the bar) on 
A, and against the weight onB will be the flower 
necessary to raise the weight on A. 

Sxampleg* , '^'. 

1. What power is neceasarv to raise a weight 
of 20 lbs attached to a le^er of the thirdtfmd, 15 
feet long, to be applied 5 feet from the tulcrumi 
Set 5 on B to 15 on A, and against 90 on B is 60 
lbs, or a power eqnal to GOlbs, on A, the ans. 

3. What power is necessary to raise a weight 
of 25 lbs attached to a bar 10 feet long, when the 
power is applied 6 feet from the folcram 7 Set 6 
onBtolOonA, and against 25 on Bis 41 S-3 lbs 
on A, the answer. 

3. When the lever and weight are sitaated as 
above, what power, appUed 4 feet from the tul- 
cram, is necessary to raise the. weight? Ans. 
62,5, or 62i lbs. 

T3ie weight, power , and length of lever given iofind 
^ sUAinUwn of the fulcrum. 

Rule.— As the power is to the weight, so is the 
length of the lever (that is, the distance of the 
weight from the fdlcrum) to the distance of the 
power fiom thefolcrum: therefore^ set the power 
on B to the weight on A, and agamst the length 
of lever on B will be the distance of the power 
from the fulcrum on A. 

1. Where is the falcnim situated in a lever of 

the third kind 14 feet long, when the weight and 

power are 6 and lOlbs . respectively T Set 10 on 

B to 6 on A, aiid against M on B is 8,4 feet on A. 
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2. Where is th^ fnlcram dtaated in a lerer 10 
feet losg when the weight and power are as abovel 
Set 10 on B to ^ on il, and against 10 on B is 6 
feet on A. 

3. How for , is the • power applied from the ftil- 
cmm in a leyer 12 ieet long, wnen the power and 
u^eight is 30 and 9 lbs respectively 1 Set 30 or 
B to 9 on A) and against 13 on B is 3,6— i.e. Sfeet 
6 tenths — an A, the answen 

Thepffoer, weigU^ andsUuation of the fidcrum given 
to find the length of lever. 

Rule.— ils the weight is to the power, so is the 
distance of the power from the fnlcrum (o the 
lengtili ol the lever: therefore set the weight on B 
to the power on A, and against the distance of the 
power from <he lulcrum on B is the length of 
lever on A. 

Examples' 

i. if it be reoniied to raise a weight of 60 lbs 
by a power of 80 applied 3 feet from the fnlomm, 
what is the length of the lever or bar by which it 
can be performed? Set 60 on B to80 on A, and 
against 3 on B is 3 2-3 feet on A, the answer. 

'Pw What length of bar is necessary to raise a 
weight of 30 lbs, by a power of 38 lbs applied 5 
feet from: the fulcrum 1 Set 30 on B to 38 on A, 
and against 5 on B is 6 feet on A, the answer. 

3. What length of bar is necessary to raise a 
weight of 50 lbs by a power of 75 lbs applied 3 
feet from the fulcrum 1 Set 50 on B to To on A;' 
and against 3 on B is 4,5 feet (that is, 4 feet 6 
inches) on A, the answer. 

4. What length of bar is necessary to raise a 
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weight of 13 lbs by a powerpf 90 applied 6 feet 
ftomfteftilcnmif -ilns. 9,23 feet. 

JJmori;.— There is another form of lever, con- 
sidered by some a foarth kind, but in fact is only 
a lever of the first order, as will be seen by the 
following figure, in which W is the weight, P the 
fulcrum, Puw power, and -AE D the lever orbar: 




To compute the power « ascertain the ad Van- 
uge of Axis levw, coifectly , it is iiece«ary to lis- 
oertaiu the distance from E to C in a direct hne 
with il C B, and use the distance A E C instead 
ot A B D in the operation. Examples la this 
kind of lever are unnecessary. 

/J«tta/it.— By examining the preceding rules, 
for finding the weight when the power, lengthof 
lever, and situation of fulcrum are given, it will 
be seen that they all amount to the same, amd 
might be expressed in one general rule, lor mey 
ate all founded on one general principle, wlucft 
Is; the power mnltipUed by its distance fiwn the 
fhlcrum equals the weight mnlttphed byitsdis. 
tance from the same. Upon this general pnnci- 
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pie, which is applicable to all kinds of levers, is 
foanded all the rules respecting them. The rAle 
for finding the weight that may he raised by a 
siren power, d&c. in the peceding pages, is stated 
for the sake of Bimplicity and perspicuity in the 
Rule of Three Direct, bnt is generally given in 
the Rule ofThree inverse, as the following, which 
wiQ serve for a general rnle for all the diffisrent 
kinds of levers, and is the only one that need be 
observed for finding the weight to be raised by 
any given power. 

Obkssal fiVLJi.-^fMfert ike dider^ mt ike Us* 
tanu of tke power from ihefukrum tmCtoIhe potoer 
on Af and agaimttihe diakmce of ike loe^ktfrom ike 
fiilonm on CmU be the nodgM en A^lt.aethe 
duUm/Ce of the power from (he fuJenm on C is to tke 
power on A, fo is the distance of the weight from the 
fitkrumonCtoikt ueigkt0mA.mulme9mifta, 



THE PUltLBir. 

RerMLrk.^^As there is no advantage gained in 
power by Sijuuid piOep, there will be nothing said 
here respecting it. 

OF 7BfS MOTEABLB PUI4LBT. 

TfJM the weight that itu^ befaiaedhfasHofput' 
kifSyWken their mmber and tke power are gwm. 

In the moveable pnlley the weight is double the 
power, because the power mofy^s ov^r double the 
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space that the weight does ia iha same tine, and 
what is gained in power is lost in time. Thefoi- 
lowing figure represents a pulley Of this kind, in j 
■ which P is the power, W the weight, * 

B the moreable and C the fixed pul- 
ley s. As there are two folds of 
the cord about the moveable pul- 
ley B, the weight is distributed into 
two parts, consequently it only 
requires a power equal to half 
i the weight to keep it in equilibrium. 

RuLB.— ^t 1 on B to 2 on il, and against the 
power on B will be the weight on A. 

Sxamples, 

i. What weight attached to a moveable pulley , 
can be raised by a power of 20 lbs 7 Set 1 on B 
to2 on A, and agamst 20 on B is 40 on A, the ' 
answer. 

2. What w^ht, attached to a moveable miUey, 
can be raised by 75 lbs applied to the end of the 
coid as a powerl Set 1 on B to 2 on A, and 
against 75 on 3 is 150 lbs on A, the ans. 

Owing to friction, dtc. all the power is not reali- 
zed that is estimated in theoiy.lor by these causes 
nearly one-third of the power is lost. 

OF TBB COMPOUND PULLET* 

"Compound pulleys are a combination of many 
pulleys, in which the weight is distributed over 
a greater number of parts of the rope, each part 
consequently sustains a smaller portion of the 
weight." 
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The followingfigores represent compound pul- 
leys, where P denotes the power, W the weight, 
B the moveable and A the fixed blocks which 
contains thepnlleys. 




To find, the power of a compound puUey wken ikt 
iDdgH and number of puUeyt are given. 
Rule.-" As the whole number of pulleys in 
both blocks ifs to ene, so is the weight to the 
power. 



1. What power is necessary to raise a weight 
of 400 lbs by a pair of blocks containing 16 pul- 
leys, that is, 8 m (he lower and 8 in the upper 
block 1 Set 16 on B to 1 on A, and against 40O 
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on B is 35 It>$, or a povfet eqaal to i& lbs,, on At 

2. "wh^i power is nc<ies^anr to raise a weight 
of 800 lbs hung at a pair of blocks containing 8 
pulleys, 4 loose and 4 fijcedy SetJBonB to 1 
' " ' on il, 
power on A, the answer? 



[ fixe* 



Cpnlley)on A, and agaiSSOO on B is lOQlbs 



Ilistead of the above rule the following may be 
used: As the whole number of pulleys or ropes 
in both blocks is to the weight, so is one pulley ar 
rope to the power neeessary to hold the weight in 
equipoise. 

Ihfind what weight may be raised with a amifaund 
pv&yby a given power. 

Bulb.— 4s one pulley or rope^is to the given 
power, so i& the whole number of pulleys or ropes 
m both blocks to the required weight: therefore, 
set 1 (pulley) on B to the whole number of pullevs 
on A, and against the given power on B will be 
the required Weight on A. 

Exam^, 

1. What weight can be raised with a pair of 
blocks containing 7 i^ulleys, 3 in the lower block 
and 4 ih the Upper, by a pOwer of 15 Ibsl Set 1 
oh B to 15 on A, and agalinst 7 on B is 106 Ibd on 
A, the answer. 

2. What weight attached to a pair of blocks 
containinf 10 pulleys, 5 in each m>ol() can be 
raised by a power of 40 lbs 1 Set I on B te40 on 
A, aad^gainst 10 on B is 400 on A, the answer. 
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7b JM the number of pvUeys when the potoer aivi 
VKigkt are given, 
RuLi.— iis the power is to one pulley, so is the 
weight to the whole number of pulleys in both 
blocks. 

.Examples, 

i. What number of pulleys are necessary to 
keep a weight of 24 IbsatUcned to them in eqni- 
libnnm with a power of 8 1 8et 8 on B to 1 (pul- 
ley) on A, and against 34 on B are 3 pulleys, 2 in 
the upper block and 1 in the lower, on A. 

This may be \reri£ed by reversing the process, 
thus: Set 1 on B to 8 on il, and against 3 on J? is 
34 on ii, for the weight. 

2. How many pulleys are necessary to keep a 
weight of 200 lbs in equilibrium with a power of 
10 lbs T Set 1 on B to 10 on A, and against 200 
on B are 20 pulleys (10 in the upper block and 10 
in the lower; on A, the answer. 

This may be proved by reversing the process 
as in the former example, thus: set 1 #n B to tO 
on A^nd against 20 on B is 200 on A, the anSb 

3- HOW many jjulleys are necessary to keep -a 
weight of 600 lbs in equilibrium with a power of 
9001 Set 200 on B to 1 on A, and against 600on 
B are 3 pulleys, 2 in the upper and 1 in the lower 
block, on A. 

This may also be verified as in the last exam- 
ples. 

Remark. — Prom the foregoing examples we 

may draw the following conclusion, viz : that the 

1 number of pulleys necessary to keep a given 

Digitized by Google 



74 

weight and power in equilibrium, depend upon 
the relatwe aifference between the given weight 
and power, thus: in the second and third ol pre- 
ceding examples the pulleys ar^ alike, and the 
actual difference between the power and weight 
is considerable, but the relative difference is the 
same. 



THE WHBEL AND AXLE. 
OF THE SINGLE WHEEL AND AXLE. 

The single wheel and 
axle consists of a single 
wheel attached to a shaft 
or axle, as seen in the an- 
nexed figure, where A B 
is the axle, C the wheel, 
and P W are the power 
and weight attached re- 
spectively to the wh«el 
and axle, by meaii9 of 
cords or ropes. 

To find the vxigH when ihe power ^ diameter of the 
wheel f and diameter of the axie are given. 

Rule. — Set the diameter of the axle on B to the 
diameter of the wheel on A, and against the power 
on B will be the weight on A, 

Examples. 
I. What weight, attached to an axle that is 1 
fool in diameter, can be raised bo a power of 16 
lbs applied to the circumference of a wheel 8 feet 
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la diameter? Set 1 foot on B to 8 on A, and 
ugainst 16 on B are 138 lbs on Aj the answer. 

2. What weight can be raised by the above de- 
scribed wheel and axle, when the power applied 
is 50 lbs 1 Ans4001bs. 

. The reason of the foregoing rule will be readily 
understood when we consider that the wheel and 
axle is nothing more than an application of the 
lever of the first order. 

3. What weight, attached to an axle whoae di- 
ameter is 6 inches, can be raised by a power of 
20 lbs applied to the circumference of a wheel 
whose circumference is 6 feet? Set 6 inches 
(t. e, five-tenths), on ^ to 6 feet on A, and against 
aO lbs on B is 240 lbs on A, the answer. 

Tojmd the pffwer when the weighty and diameters of 

the wheel and axle are given. 

Rule. — Set the diameter of the wheel on B to 

the diameter of the axle on J, and against the 

weight on B will be the power on A. 

Examples, 

1. What power, applied at the circumference 
of a wheel 4 feet in diameter, is necessary to raise 
a weight ol 600 lbs, attached to an axle 1 foot in 
diameierl Set 4 on B to 1 on A, and against 
600 on B is 150 lbs on A, the answer. 

2. What power, applied as above, is necessary 
to raise a weight of 900 lbs, attached to a shaft 
of 1 foot 7 Set 4 on B to 1 on A^ and against 900 
on B is 225 lbs on A^ the answer. 

Remark, — There are various modifications of 
the wheel and axle which are applied to various 
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purposes, especially to the raisiog of heavy 
weights, as ia wells, mining, Ac, 

T%e noeight, power, and diameter ef the aode given, 

to find the diatneter of the wheel. 

RtTLC— Set the power on B to the weight on A, 

and against the diameter of the axle on B will be 

the diameter of the wheel on il. 

Example, 

1. What is the diameter of the wheel whetf the 
power and weierht are 50 and 200 lbs respectively, 
and the dtdmeter of the axle is 9 inches ? Set 50 
on B to 200 on A, and against 9 inches, equal to 
,75 [seventy-five hundredths of a foot] on B is 3 
feet on A, the answer. 

7%e power f weight and wheel given, to find the axle, 
RuLR.'^Set the weight on B to the power on A, 
and against the diameter of the wheel on B will 
be the diameter of the axle on A. 
Examples, 

1. What is the diameter of the axle when the 
power and weight are 60 and 800 lbs, respective- 
ly, and the diameter of the wheel is 7 feetl Set 
800 on ^ to 60 on A, and against 7 on B is ,5 [five- 
tenths, or 6 inches nearly] on A, the answer. 

2. When the wheel is situated as above, what 
will be the diameter of the shall if the power and 
weight are 20 and 1000 lbs ? Ans 1 4 feet. 
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OF TBE COMI'OUNl) WHEEL AND AXLE 

The compound whedi and axle consists of cc^ 
trhe^s connected with the axle, by means of 
which power to most 
any extent may be ac- 
giired. They work 
together like a combi- 
nation of clock-work, 
as will be seen by 
tlM annexed figure, 
where P Clis consi- 
dered the semi-diame- 
ter of one of the larger 
wheels, and B D two 
others, mored by the 
small ones A C, E 
the axle, and W the weight 

To find the weight when the power a.nd diameter of 
all the wheels arre gi'^en. 

Rule. — As the product of the diameters of 
an the smaller wheels is to the product of all the 
larger ones, so is the power to the weight.* 

Exam/pies, 

1. What weight can be raised by a compound 
pnlley and axle, when the diameters of the larger 
wheels (two in number, including the one formed 
by the winch) are 2 feet each, and the diameters 

* Tbe izle ii ooMidtBred ts one of tJie analler wheels. 
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of^pilerones, three in number, inclndingthe 
dtsuoBteXer of the axle round which the rope to 
which the weight is attached, is coiled> are 1 foot 
each, and the power applied is 90 lbs 1 Set 4, tlw 
product of the diameters of the larger wheels, ob 
B to 1, the product of the smaller wheels, on^, 
and against 30 on B is 190 lbs on A, the answer^ 

2. What weight can be raised by a compoanaaP 
pulley, with a power of 400 lbs, when the product 
of the smaller wheels is 9, and that of the largei 
251 Set 9 on B to 25 on A, and against 400 oa 
B is 1111 lbs nearly, on A, the answer. 

Tbjind the power necessary to raise, a given weight 
when the diameter ofiKe wheels are known, 
RuLs. — As the. product of the diameters of 
the larger wheels or drivers is to the product of 
the diameters of the smaller ones or dririeis, so is 
the weight to the power. 



1. What power is necessary to raise a weight 
of 600 lbs, when the product of the diameters of 
the larger wheels are 8 and of the smaller 2 7 Set 
8 on B to 2 on A. and against 000 on B is 150 lbs 
on A, the answer. 



THE INCLINED PLANE. 

The Inclined Plane is the most simple of the 
mechanical powers, consisting of a plane surface 
inclined to the plane of the horizon, as seen in the 
'following figure, where A B represents a plane 
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parallel to the plane of the horizon, and AC a 

Elane surface inclined to it. B C is called the 
eight of the nlane, and A C the length : 

C 



^ 



B 

Tbjhd 1^ power wken the weight Und dimensions 
(i. e. Uu length and heigM) are given. 
Rule.— As the length A C, is to the height B 
C, so is the weight to the power. 

Example, 
What power is necessary to raise a weight of 
900 lbs on an inclined ^lane, whose length and 
height are 8 and 3 feet respectively ? Set 8 on 
B to 3 on A| and against 200 on B is 76 lbs on A> 
the answer. 

7b find. the weight when the pawf and dimensions 
of the plane^re given* 
RutE.^As the height is to the length, so is the 
power to the weight. 

Example. 
What weight can be raised by a power of 100 
lbs. when the height and length of the plane are 5 
and 9 feet respectively? Set 5 on B to 9 on A, 
and against 100 on B is 180 lbs on A, the ans. 
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Tofind the height when, ike power wetghi^andktigtk 
vf fiume are given, 

RuLE.-^As the weight is to the power, so is the 
length to the height. 

Example, 

What is the height of an inclined plane when 
the length is 7 feet and the weight and power to 
be kept in eqailibriom are 200 and 80 lbs respec- 
tively 1 Set200on B to 80 on A, qtnd against? 
on B is 2 ,8 feet on A, theanswer. 

Tb find the length when the power ^ roeighty an4 
height are given. 

Rule. — As the power is to the weighty so is the 
height to the length. 

Example, 

What is the length of an inclined plane neces- 
sary to keep in equUibriom a weight and power 
of 990 and 70 lbs respectively, when the heic^is 
9f6et1 Set70onB to300 on A,andagamst9 
onB is 28i feet, nearly, on A^ the answer. 



THE SCREW. 

The screw acts upon the principle of the in- 
clined plane, the thread being the inclined suiw 
face, and thie distance between the threads the 
height. To the screw is generally attached a 
lever by which it is turned, and thns fitted np it 
becomes a machine of great power and advan* 
tage. 
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The i^dirantageof the screw depends tifton the 
nambef of tnnis of the thread in a giVen distance. 

7hjmdtk^]^0wer^ftke screw. 
RiT&B — ^As the circumference of the circle de- 
scribed by the power applied at the end of the 
lever Is to the distance between the threads, so is 
the power employed to the effect produced. 



What weight can be raised by a screw the dis- 
tance between the ^ral threads of which is 1 
iachy and the cireiimferenceof the circle describ- 
ed by the power is 90 feet, by a power 01150 lbs) 
Ans. 3000 lbs. 

H^mark.—U is a principle of nniversal applica- 
tion in Mechanics, that what is gained in power 
is lost in time*j from this principle we may derive 
the following General Rule for Mechanics : 

EuLE.— As . die space passed through by (he 
weight is to the space passed through by the 
power, so is the power applied to the weight r<flus- 
ed, ox effect pioauced, 

6 
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Mensuration oomprehends the admeasutevM^it 
of lines, superfice8,aBd solids^qr the aseertaiiiing 

of dimensions.* 

,7o Mnide a given streigU Um imto emf mm/iier of 
eqwU parts. 
RuLG.—Set the given number of parts on B to 
the length of the line on A, then against- Jl on B 
"Will be the length of each part on JL 

Examples. . 

1. Suppose a line ICX) inches long be divided 
into 30 equal parts, \^hat is the length of each 
part 1 Set 30 on B to 100 on A, and against I on 
B is 3,3 inches, the length of each pan, on A, the 
answer. 

2. Suppose a line 80 inches long to be divided 
into 45 equal parts, what is the length of each 
part 1 Set 45 on B to 80 on A, and against 1 on 
B is 1,7 inches, the length of each part on A, the 
answer. 

Do find the 4irea of a square when the sides are given. 
Bulk. — Set I on B to the length of one side on 
A, and against the other side on B will be the 
contents, in the dimensions of the sides on A. 

* The Rdmeasurement of linee, properly considered, does 
Hot belong to Mensuration, It telng in general limited to 
the admeaaiuement of aoUda and auperlieei 
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Or--set 1 on C to 1 on O, ai^agmiMt the length 
of one side on D Trill btt tlie coateats, in tbe di- 
mensions oi the sides, on C 
Examples, 

1. What is the soperficial contents of a square 
hotoA, the sides of which measure 4 ieet each ? 

By Rule 1st— -Set 1 on B to 4 on A, and against 
4 on B is 16 square feet, the answer, on A. 

By Rule 2d— Set 1 on O to 1 on D, and against 
4 on D is 16 square feet on C, the answer as be- 
fore. 

2. What is the superficial contents of a square 
piec^ of land, each side of which measures 14 
rods 1 Set 1 on B to 14 on A, and against 14 on 
B is 196 square rods on A the answer. ' 

Or— Set 1 on C to 1 on D. and against 14 on D 
Is 196 square rods, the answer, on C. 

Tb fifid the superficial contents ofuparaUelogram. 
Rule.— Set 1 on B to the length on il,and 
against the width on B will be the contents in di- 
inensions of the sides on A. 

1. What are the contents of a piece of ground 
30 rods long and 12 rods broad % Set 1 on B to 30 

. on A, and against 12 on B is 360 square rods on 
Aj the answer. 

2. What are the contents oi a table the length 
of which is 6 feet, and the breadth 3i ieetl Set 
1 on B to 6 on A, and against 3,5 on B is 21 feet 
on A, the answer. 

7V>i^ iki area of a triangle. 
. RtLK.-«Set i en B to the length of the base on 
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A, then tgaattst ooe^ttlf ilMpeqMdkviarojiB 
will b« tke coateals on A. 

Examples, 

1. What is the aiea' of a triangle the base of 
which is 9 £eet and the height 7 feet t Set Ion 6 
to9oiiA, and agaiiifit3|oaB 18 31i square Ibet 
on A y Ute answer. 

3. What is the area of a txiaamlar pfocaof 
ground whose base is 15 rods and one-half die 
peipendicnlar is 64 rods 1 Set 1 on B to 15 on A, 
and against 6,5 on B is 97,5 on A, the answer. 

7> fM ike area of ike drde wken ike circumfermoe 
ts given.' 
RoLa.-^-Set ,0795 or ,06 on C to 1 on D^ then 
against any circumierence on D will be the area, 
in the denomination of the circumierence on C. 

Examples. 

1. What is the area of a circle whose circum- 
ference is 13 inches 1 Set ,0795 on C to 1 on D, 
and against 19 on 1> is 111 square inches, the area 
required, on C. 

2. What is the area of a circle the circumfer- 
ence of whieh is 34^ inehes ? Let the slider re- 
main set as in the last example, and against 34} 
on D is 95 square inches, the aieasougnt, on C. 

JReokork, 1.— As the slider now stands the lines 
C and D form a table of circumferences, and 
areas, fiMr against any circumference on D is its ^ 
area on C. I 

Remark 3.— If the circumference is requited 
from the area, all that is neeessanr is to set the 
slide according to the foiegoteg luk^than flgftinst 
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avr «iv» oil O wm be Ae dBONk^onice j«q«iied 
on p. 

Th& dimmekr ^f^drde given UfJbU ike area* 
RuLB.— £tet >785 on C to 1 on D, an4 agaSiist 

the diameter on D will be jhe area on C. 
JBocamples. 
I. WiMlisilieacea of a circle vi^Me4Uane- 

Itffisdinciiesl Set ,786 on C to |L oq P« and 

against 9 on D is 63 1-2 inches on C, the answer. 
S. What is the area of a circle the diajneter of 

which is 90 inches? Set .785 on C to t on D, 

^d against 90 on is 314 square inches, the 

area, otx O, the antwen 
^rV HameUr given to find ike dremnfiBrenee, 
EcLx.-^^t 1 on B to 3J4 on 4% ^nd against 

^ diaioeter on B wiUbe tne circninference op A. 

Bixtmpku 

1. What is the drcomference of a circle whoee 
diameter is 19 inchesi Set 1 on B to 3.1 4 on A^ 
and against 19 on B is 59,7, nearly, on A, the an- 
swer. " 

S. What is the ciremnference of a ekcle the 
4iai9eter of wbiehis 40 rods 1 Set 1 on B to 3,14 
pn H, and against 40 on B is 125,6 rods on A, the 
answer. 

TV ciremmference gipen 1»find the tUameUr, 
RuLa.r— Set22Qn B to7on JL and against the 
cireamference on B will be the diameter on A^ 

Wliat it the diameter of a circle wfaoee cir* 
cuafiKeBeeisSOineheBt Ana 91,4 inches. 
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R0LS.— Set ,7854 on C to 1 on D, and against 
the given area on C will be the diameter required 
onD. 

A fiEMICIttCLE, 

nearehan^ diameter given to Jind ike mrea. 

RtTLK.— Set 1-2 the arch line on A to Ion B, 
and against 1-2 the diameter on B will be the area 
on A. 

Examples. 

1. What is the area of a semi^circalar field 
whose diameter is 22,6 rods and the arch line 3&,&] 
Set 1 on B to 17,7 on A, and against 11,3 on B is 
200,6 rods, nearly, on A, the answer. 

2. What is the area of a semi-clrcnlar field 
whose diameter is 40 rods and arch line 62,8 1 
Anse2,8. 

Tb find the side of a iqvMre which shaU be equM «n 
a/rea to a given cirde, 
Rin.x.--Set I on B to ,886 on ii, and against 
the giren diameter on B will be the square dde 
required on A. 

Examples, 

1. Wiiat is ihe side of a square which shall be 
equal in area to a circle whose diameteris 2 feetl 
Set 1 on B to ,886 on A, and against 2 on B is 1,77 
feet on A, the answer. 

2. What is the side oi a square which shall be 
equal in area to a circle whose diameter is.40 
rods? SetloBBto^o&A,and against^ 
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<» fi 18 55y4i»odfi^ tiK teiigth oiih» aideTequired, 
on A, tite answer. 

3. What is the side of a square stick of timber 
that shall contain as many cabic feet as a saw* 
K^whowidiaBieter is 3& inches, supposing tiieni 
to be equal id length 7 Set 1 on B to ,6o6 on A, 
and against 25 on B is 22,15 inchesi the side of 
the stick, on A, the answer. 

Tb find the longest side of a paraUdo^am when^ihe 
shortest side and area q/re given* 
IU7LX,-^Set the given side on il to 1 on B, and 
against the given area on A will be the length of 
tha required side qn B . 



1. What is the longest side of a parallelogram 
the width of which is 4 feet, and its area 48 (bet? 
8et 4 on A to 1 on.B, and against 48 on A is 12 
feet, the length of the required side, on B, the 
answer. 

2. What is the longest side of a parallelogram, 
whose area is 225 and its width 12 feet respec- 
tively 1 Set 12 on il to 1 on B, and against 225 
on A is 18 3^ feet on B, the answer. 

A0i9k^.-«-The shortest aide may be found in 
th« same way, viz: by setting the longest side 
on A to 1 on B, and against the area on A will be 
the shortest side on B. 

Example, 
The area and longest side of a parallelogram 
are 50 and 8 feet respectively, what is the length 
of thepthersidel Ans.6,29t 
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JtvtS'—^Multiplj the longest dlatdetet bjr tbe 
shorteiti aid that prodtict 1^ ,7954 for the area. 

R0LB.— 8ef 1 on B to ,707 on A. and against 
the girea diameter on B will be the side feqaired 
on A:. 



What i9 the side of the greatest sofiafe that ean 
be inserfbed in a circle whose diameter is 90 
inches? Set 1 on B to ,707 on A, and against 30^ 
on B is 31,21 inches, the side reqnired, on A, the 
answer. 

7\ffiiU the side0f ike greaUsi eqmktkral tfUm^ 
tkatcanbe imsar&d in agivek cfrde, 

RuLi.— Set 1 on B to ,866 on il, and against 
the giren- diameter on B will be the side re^[ttired 
on A. 

Eveim^i 

1. What is the side of the greatest eqntlateval 
triangle that can be inscribed in a circle whMe 
diameter is 16 inchest Set I on B to ,066eii A, 
and against 15 on B is 13 inches, the side xnqtit^ 
ed, on A, the answer. 

R€mark,-^U will be obsenred that as the slider 
now stands it forms a table of circles and the 
sides of inscribed equilateral triangles, fbr against 
anygiven diameter on B is the side oi the gieatest 
eqnllateral triangle that can be inscribed in Aa| 
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cifeto. THis l»^Mi6 oC tbe vMuf adYtBtagw of 
SUieRttleover aHthmelieal compatado^s, foff 
i^ VMny iastcnoes wjiere the slide is once set to 
its prc^r gvage point, « whole series of problems 
ale readil jT solved) aiid their relations to others 
of like nature easily ascertained. 

S. What is the side of the greatest equilateral 
aiKltriancPUur prism that can be oot froaa a saw 
lo^ whose diameter is 30 inches 1 Ans. 35,9eL 

80L1IMI. 

" Solid Bodies are such as consist of length, 
breadth and thickness." 

nfind ikenumber of soUd feet contained inasguare 
sUck oftmkr, 

RtfL«.— Set the length on C to 19 (inches) on 
D, and i^ainst the width on one side, (if they 
are all equal) on D, will be the contents of the 
stick in feeton O. 

Bxampies. 

I. What is the content of a square stick of 
timber 4 feet long and 30 inches square 1 Set 4 
1^ C to 12 inches, the gu&ge point, on D, and 
agaitiSt 90 inches, the width of one side, on D is 
S» ieet on C, the answer. 

d. What would be the contents of the above 
stick of timber ii it was 40 feet long % Ans. 850. 

RenUtrk,—Yn^eo. the sides of the stick are not 

XI, that is, when the end of the stick is a par- 
ogram or oblong square, a mean proportion 
9f t|^ sides must be obtained^ whioh must be used 
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i^tMid of Ike widtk of the lide, «5 ia tkofoQ^w- 
ing examples. The mean proportioD u found those 
Set the width of one side on C to the saiae 
width on D, then against the width of the other 
side on C will be the mean proportion 8oag:lit 
onD. 



How many solid feet are contained in a stick 
of sqaare timber 30 feet long and the sides ^ of 
which are 20 and 45 inches respectively! Set 
90 on C toSOon D, and against 45 on C is 90 
inches, the mean sought, on D : — now set 30 feet, 
the length of the stick, on C to 12, the gnisige 
point, on D, and against 30 inches, the mean pro* 
portion, on D is 18R? feet, nearly, on C, the ans. 

Remark, 2d, — When the width of the sides are 
given in feet instead oi inches, set the length onC 
to 1 (or 10, calling it 1) on D, then against the 
width of one side, or the mean proportion, in ieeti 
on D will be contents required, in feet, on C. 
Example, 

How many feet are contained in a beam 25 feet 
long and 2 ft square ? Set 25 on C to 1 on D, then 
against 2 feet, the width of one side, on D is 100 
feet on C, the answer. 

Remark^ 3</.— When the length is given ia 
inches, set the length on C to 1 on D, and against 
the width ofoneside, or the mean proportion, in 
inches on D will be the contents, in inches, on C. 

How many ^lid inches are contained in a bar - 
of steel 80 ioches longr ^^^ ^ inches square? Set 
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BOcnOtolon l>, aodasainst SonDisTaOin 
onC»theaB8ver.. 

7\) find the cmitenisaf a t^Umder. 
ltin<B.>— Brings the length on C to 13,54 on D, 
and against the diameter in inches on D will be 
the contents in feet on C. 

Example, 

1. Whatape the contents of a cylinder 30 feet 
long and 25 inches in diameter ? Set 20 on C to 
13,54, the gnage point, on D, and against 25 onD 
is 68 feet on C, the answer. 

2. How many feet are contained in a cylinder 
] 5 feet long, and 30 inches in diameter 1 Set 16 
on C to 13,54 on D, and against 30 on D is 73i 
feet, bearly, on C, the answer. 

3. How manj" solid feet are contained in a saw 
log 13 fee(4<mg and 20 inches in diameter 1 Set 
13 on C to 13,54 hundredth's on D, and against 20 
on D is28i feet on C, the answer. 

Remark.—'When the length is given in inches 
bring the length on to 1,128, (or lil3, which in 
general would be suflicientlv accurate) on D,and 
against the diameter in inches on D will be the 
contents in inches on 0. 

Example, 

How many inches are therein a cylindrical., 
rod of iron 1-2 inch in diameter and 50 Inches 
long? ilns. 10,2 nearly. 

To find the solidity of a pyramid, 
RiTLS.^Set 1-3 of its perpendieular height in 
foel pB C to 12^ the guagepoint^on D, then against 
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the widtb of on« side of iht tose, or j»ea»pio» 
portion, on D will be the contents ia leet, on.O. 

JSxanypktj 

1. What are the solid coatettts of apjrxamid 
whose height is 15 feet and the side of its base is 
4 feet 1 Set 5 feet, 1-3 of its height, on G to Id oa 
D, and against 4 feet Qrx D is 80 solid feet on 0, 
the answer, 

2. What is the solidity of a p3n'amid whose 
heieht is 27 feet and its base 7 by 9 fecti Set 9 
on (!? to id on D, and against 7,8, the mean, on D 
is 567 feet, nearly, on G, the answer. 

A^flMri;.— When the dimensions of a pyra^ 
knid aregi^enin inches, «.«, ita height and the. 
sides of its base, set 1-3 of its hei^t on G to 1 oa 
IX and against the width, or the mean proportion, 
of one side of its base on D, will be the contents 
ia inches on G. 

Tof,nd thesoUditf of a cone. 
RuLB.^Sef 1-3 the perpeadiealar height on C 
to 13,54' on D. then agaijist t)ie diameter of the 
base on D will be the contents, in feet and tenths 
oCafoot,onGr 



What is the solidity of a cone, whose height is 
24 feet and the diameter of its base is 60 inches? 
Set 8 on G to 13,54, the goage point, on D, and 
against 60 inches, the diameter, on Dis 156 feet on 
G, the answer. 

Remarkr^Whea the height and diameter 
of a cone is given in inclies, set 1-3 of ttsheisbt 
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on C to l»m (or 1,13) on D, and agKbist tbe 4i- 

ameter of tlie base on D will l)e the cont^bi, in 
inch€0, on C: and if the height and diameter are 
both feet, 4he suage point and operation is the 
same as it is wnen they are both inches. 

Exo/fnplit, 

]^at are the contents of a pyramid and cone 
~ n^Spectirely, whose heights are 18 inches each, 
and the sides of the base of one and the diameter 
of tha base of the other are 5 inches each % Ans. 
the pyramid contains l&O^andthe cone U7,6 
inches f espectiTely. 



mmm mu 



DiRtoTioHf roa uttna ni touomKo VABLt. 

. When the article is feet long, and ieet square 
the gn&ge point is found under *' Square^ in the 
' column FfF; when it is feet long and inches 
square, the gnage point is found in colnmn FII; 
and when it is inches lone and inches square, the 
ointisfbnnd in the column ill. When 



de is feet long and feet in diameter, the 




disaMtflavitisfiuudtiieobuimIL For flfcito, if 
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fdtt in diameter, the gnage point is fomd tinder 
F, if inches under I. 



A TABLE OF OCAGE POINTS 



Sgu4ire. C^Un'r. Qhlfe. 



PFF FII IJ[ 



FJ I fl 



Cubic inches . • . . 

Cubic feet, , . 

Wine, gals..,.,. 

Ale, gals 

WaLei, in lb 

Oil, in lb.,..,,.. 
Gotdjnlb.,.,,., 

Silver, in lb 

Ctuicksilver, in lb 

BrasSj in lb 

Copper, in lb,,,. 

Lead, in lb 

Wrought Iron, ib. 
Cast tron, Spelter lb 

Tin, in lb 

S ted, in lb..... 
Marble, in lb ., 
Freesione, inlb,.. 

Brick, in lb 

Coaljinlb.,. 

DTyOak, inlb.... 
Mahogfany, in lb , . 
Box Wood, in lb,, 
R^d DeaJ, in lb . , , 
. Bushels 



m 

625| 
8351 
10^1 
10 
108 
507 

-m 

12 
11*^ 
8^0 
129 
t39 
137 
13U 
370 
394 
495 
795 
108 

94 

9m 

151 
780 



518 

9 

12 

147 

114 

l5G5 

7:^5 

13r> 

171 

163 

1^1 

Itifi 

2 

435 

183 

53 

57 

72 

J 14 

158 

13G 



loe 

145 
176 
L74 
169 

SS 
157 
137 

196 
152 

241 
235 
22 
t>3 

m 

860] 
138 
IDO 
IGI 



:^2il3G3 
1121133 



660 
114 
153 

188 
184 
1D9 

173 
132 
221 
207 
162 
233 
254 

25 
233 
725 
728 

92 
14G 

I 

194 

285 



799 
138 

83 
221 

2-i 
238 
118, 
208 
162 

247 
194 



^5 
119 

16 
196 
191 
207 
,939 
173 
141 

23 
214 
169 



283.^17 
3ai265i 
300|96l 
278,239 



81 

873 

10 



72 

755 

95 



237 

214 
236 
142' 1T2 



176 151 
— 208 



18 
L8G 
287 
148 



113 
206 
376 
335 
329 
358 
180 
154 
24ti 
397 
371 
289 
423 
458 
154 
418 
121 
13^ 
164 
W2 
355 
336 
32 
501 

2eij 
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RiTLB.— Set Uie length on B td diergmigie point 
on A, then against the diameter or side en the 
square on D ^ill be the contents on C. 
Examples, 

1. How many feet is contained in a stick of 
. timber 6 feet long and 13 inches square 1 Set 6 

oa B to the guage point (found in the column FII 
against feet) on A, and against 13 on D is 7 feet 
on C, the answer. 

2. What are the contents, in feet, of a cylinder 
8 feet long and 9 inches in diameter? Set 8 on 

. B to 114, the guage point, (found in the column FI 
under the head of Cylinder,) on A, and against 9 
on D is 3,5 feet on C, the answer. 

3. SV\i2ii is, the weight of a stick of mahoeany 
,5 feet long and 7 .inches square 1 Set 5 on B to 

the guage point [found in column FII, under the 
head of Square, agJiifisc ]Niahogany] on A, and 
against 7 on p is 112 lbs on C, theanswer. 

4. Required the Weight of apiece of cast iron 
circular 34 inches long and 12 in. diameter? See 
the preceding table, column Fl-of Cylinders^ in 
(he Hhe Cast Iron, is 304, the guage point; set the 
length on B to the guage point on J, and against 
the diameter on D is 708 lbs, the contents, on C. 

To find the coTUerUt or weight of a globe or baB, 

Rule.— Set the diameter on B to the guage 
point on A, and against the diameter on D will be 
the answer sought on C 

Example, • • 

i. What are the conienu of a globe or ball the 
diameter oi which is K) feet? Set 1 on B to 1 19) 
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themKe point, fin Ad in col9inn F» against feet, 
luidanaer tbe hswi. of globes, on A, and agaanat 
10 on D is ,58a feet on C, the answer. 

3. What is the weight of a cast item globe 19 
inches in diameter 7 See the preceding table un- 
der Globe in the colnmn I, ana aninst Cast Iron, 
is 458, the gfuage point—set 13, the diamaler, en 
Bto458onA.and againstthediamcteronuia 
33$ lbs on C, the anaver. 

2d-*TABU of QUAGB FOIllTfl, 

For weighing the several articles contained 
therein by the Unes C and D. 

GiMMFoiiili Gims^Poiflla 
for Bqaaret. for CinlMi 

Cast bars of iron •••• 1,19 2,31 

Wrought bars of Iron. ••.« 1,875 3,135 

Brass • 1»83 2,05 

Sleel 1,875 3,13 

Lead 1,5675 1,76 

Rui^B.'— Set the length in inches on C to the 
gnage point on D, and against the mean square 
or diameter un D will be the wei^^t in lbs on 0. 

Examfie, 
What is the weight of a cast bar of Iran 96 
inches long and 3 inches square 9 Set 35 on C to 
1.19 on D, and against 3 on D is — — lbs on C, 
the answer. 

OUAOS POINT* FOB OLOBBt. 

Cast Iron. 3^71 

^Wrought iron 

Brass 
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RuLK.-^et the diameter in inches on C to the 
guag:e point on D, and against the diameter in 
inches on D will be the weight in lbs onC. 

What is the weight of a cast iron globe or ball 
4 inches in diameter 1 Set 4, the diameter, on C 
toSTl, thegaage point, on D, and against 4, the 
diameter, on D is •*- lbs on C, the answer. 



COMPiRISON OP SOLID B0B1I18. 

If a stick of timber 25 inches square and SO feet 
long, be taken for the standard, how many times 
will it be contained in a stick 40 inehes square of 
the same length "{ Set 1 on C to 25 on D, then 
against 40 on D is 2,6, that is, two and six-tenths 
times on C, the answer. 

How many sticks of the dimensions of the 
Standard are contained in one which is 90 inches 
square 1 Let the slide stand as in the last, and 
against 90 on D is 13 on C, the answer. 

A saw-log 20 inches in diameter is usually ta- 
ken for the standard, and is called " one log;" in~^ 
that case how many logs are contained in one 
Whose diameter is 40 inches 1 Set 1 on C to 20, 
the standard, on D, and against 40 on D are 4 
on C, the answen 

From the above elatopleU we may deduce the 
following 
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RuLB.—Set 1 on C to the width of one side f^i 
square timber, and to the diameter for round, of 
the standard, on D, then against the side of any 
square stick of timber, or the diameter of any log 
or cylinder, on D, will be the proportion it bears 
to the standard on 0. 

Example, 
A grindstone 24 inches in diameter, and 4 
inches thick-is usually taken for the standard, or 
called one stone ; in that case how many stones 
are contained in one whose diameter is30inches1 
Set 1 on C to 24 on D, and against 30 on D is 1,56 
or one stone and a half, on C, the answer. 

Note, — If the stone is 8 inches in thickness it 
must be doubled to obtain a correct answer. 

If two men own a grindstone 19 inches in dia- 
meter, and A owns six-tenths and B four-tenths, 
to what diameter must A grind to get his share of 
the stoned Set 1 on C to 19 on A, and against 
4-10 on C is 12 inches on D: therefore A grinds 
till the stone is 12 inches in diameter. 

Tb detemine the reloHve price of a savBrlog, 

Rui/B.— Set the price of the standard log on C 
to its diameter on D, then against the diameter 
of any othei 1(^ on D will be its price on O. 

ExawpUs. 

If a saw-log 20 inches in diameter is worth 80 

cents, what is one of the same quality worth whose 

diameter is 30 inches *{ Set 80 on C to 20 on O, 

and against 30 on D is 180 cents on C, the answer. 
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What is one vorthwhose diameler is 40inches1 
Ans. 320 cents. 

What is one worth the diameter oi which ii^ 10 
inches 1 Ans, 20 cents: 

What is one worth whosediameter isSinchesI 
Ans. 12 cents 8 mills. 

If a stick of timber 18 inches square and 20 feet 
long is worth $5, what is one of the same length 
and 25 inches square worth*} Set 5 on C to 18 
on D, and against 25 on D is 9 dollars and 65 
cents on C, the answer. 



DRY MEASURE. 

Dry Measure is used in measuring grain, coal 
ashes, d&c. 

The following is a table of guage points for 
Dry Measure: 

GaagePointB Guage Points 
for Squares, for Circles. 
Guage point for a bushel 1 

foot long 13,387 15,11 

do do 1 inch deep .46,37 52,32 

do for coal at 40 qts per 

bushel, 1 foot deep . . 14^6 16,89 

do for ashes and coal at 

38 qts per bush, 1 ft deep . 14,59 16,62 

do for a peci£, 1 in deep, 23,18 

do half bush, 1 in deep . 32,79 

do halfpeck, 1 indeep . 16,39 

do for2qt?, do , 11,59 

dp forlqt, do . 8,19 
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Rule.— Bring'the length of the vessel oti C to 
to gaage point on D, then against the widlh of 
one side if square, or the diameter if a circle, on 
D will be the contents in bushels, quarts, &c. as 
the case may be, and tenths of a Soshel, quart, 
&e. <m C. 

Examples. 

t. How many bushels of grain will a box con- 
tain which is 5 feet long and 30 inches square on 
the inside 7 Set 5 on C to 13,99, the gnage point, 
on D, then against 20 on D is 11,3 bushels on C, 
the answer. 

Remark, — If the box or vessel is deeper than it 
is broad, or viceversa, a mean proportion must be 
taken and used instead of either the breadth or 
depth. 

2. How many bushels of grain are there in a 
cylinder 8 feet long and 22 inches in diameter? 
Set 8 on C to 15,11, the guage point, on D, and 
against 22 on D is 17 bushels on C, the answer. 

3. How many pecks are contained in a box 3 
feet long and 25 inches square 1 Set 36, the 
length in inches, on C to 23,18 on D, and against 
25 on D is 41 pecks on 0, the answer. 

4. How many quarts are contained in a box 20 
inches long and 52 inches square *? iins. 43| 
nearly. 
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LIQUID MEASUHE. 

Liquid Measure is used in measuring liquids 
of raiious kinds, such as ale, beer, wine, ^bc. 
The following is a tahle of gua^e points for mea- 
suring the various kinds of bquors mentioned 
therem: 

6tt«gep*t8 04iage p*ti 
forSJi's. forClr»8. 
A gnage point for an ale gallon^ 
(it being the side of a square 
vessel, and the diameter of a 
cylinder 1 inch deep) contain- 
ing one gallon ,....» 16,79 18,96 
Guage point for two quarts . 13,39 

do for one quart . . 8,39 9,47 
do for a pint . . • 5,93 6,G9 
do for a half pint . . 4,19 4,73 
do lor a wine gallon . 15,20 17,15 
do IbraLiondonalebbl 94,99 107,19 
do do beerbblJOO/75 il3,63 

do. for an ale and beer 
barrel containing 34 gallons 97,9 110,48 

RcTLE. — Set the length on C to the propergoage 
point on D, then against the side of the vessel or 
the diameter of the given cylinder on D will be 
the contents in gallons, quarts, barrels, &c,. as 
the case may be, on C. 

Remark.— The length of the vessel must be re- 
duced to inches. 
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1. How ]3M|P^ a^e gallons will a vessel con« 
tain which isSs inches long, and^inchessquare? 
Set 35 on G to 16,79, the guage point, on D, then 
gainst 90 on dU 51,5 gallon^;, nearij) onO, the 
answer., 

3. How many wme gallons will a cylindrical 
yessel contain which is 30 inches long and 30 
inches in diameter? Set 30 inches od O to 17,15 
on D, and against 30 on D is 41 gallons, nearly, 
on C, the answer. 

3. How many barrels are contained in a cylin- 
drical vessel 50 inches long and 25 inches in dia* 
meter 1 Set 40 on C to 107,19, the guage point 
for London ale barrels, on D, and against 2& on 
D is 3,44 barrels on C, the answer. 

MemarJc-^ltmasthe borne in mind that when 
the vessel is parallelopiped, and is deeper than it 
is broad, a mean proportion must be used instead 
of either side. 

CASK GUAGING. 

The liquid contents of casks are found after a 
mean proportion is found between the bung and 
head diameters, which reduces the cask to a cyl- 
inder, when the operation is performed as before 
directed for finding the liquid contents of cylin- 
ders. 

Casks are divided into four varieties. If the 
difference between the head and bung diameters 
does not exceed 6 inches the mean diameters of 
the several varieties may be found by multiplying 
the difference of the first by ,68, the second oy 6^ 
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Ae third by fi^, and the fourth by ,5 j the respec- 
tive products of these nombers added to ibe head 
diameter of the respective varieties will give the 
mean required. 



1. If the bung and head diameters of a cask are 
38 and 24 inches respectively, and the length is 
30 inches, how many ale gallons will it contain 1 
Bring the length o^ B to 224, (see table page 94) 
the guage point, on A, then against the mean di- 
ameter on D are 59,73 ale gallons on C, the ans. 

2. What are the contents in wine gallons of a 
cask whose bang diameter is 35 inches, head ^T 
inches, and length 45 inches 1 Set the length on 
B to 83, the guage point, (found in table on p. 94) 
on A. then against 32,6, ihe mean diameter, on 
D are 162,66 gallons on C, the answer. 

3. What are the contents in ale gallons of a 
€ask of the third varietv, whose head and bung 
diameters are 30 and 26 inches respectively, and 
its length 29 inches? Bring the length on B to 
224, the guage point (found in the table on p. 94) 
on A, and against 23,3, the mean diameter^ on D 
are 43,8 ale gallons on 0, the answer. 



BOARD mSDRE. 

Tb find ike contents of a boards the length dnd 
breadth beittg given, 
RuLE.—Bring the length in feet on B to i% 
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the guage point, ox^ A. then agaioM the width, in 
inches, on A, will be tne contents in feet on B. 
Sxamples, . 

1. Aw many feet are there in a board whieh 
is 13 feet long and 15 inches wide ^ Set 13 on B 
to 13» the gaage point, on A, and against 15 on A 
18 16,15 ^C on B, the answer. 

Remark f lst.^As the slider now stands the line 
B forms a table of contents, for against any width 
of board of the given, length on A is the contents 
oi that board on B. 

Remark, 2d,--lfihe width of the board is given 
in feet, bring the length in feet on B to 1 on A, 
then against the width In feet on A will be the 
contents in feet on B. 

2. How many inches in width most be cut 
from a board 10 feet long and 14 inches wide to 
make 5 feet board measure % Set 10 on B to 12 
on A, and against 5 on B is 6 inches on A, the 
answer^ 



MEiSniMlNT OF WOOD. 

The gnage points for measuring wood on the 
Engineer's Rule, FFF 128, FII 185, nearly ; 144 
for the guage point when yon wish to get it in 
cubic feet— or (or the common Slidiog Rule use 
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ior guag^^jnts PPF 8, PII 115, nearly, for cu- 



1. How much wood is therein a load of wood 

7 feet 6 inches long, 4 feet 8. inches wide, and 4 
feet high? Ans. 140 feet, or 1 cord 12 feet. 

Operution.^-FiTst find the mean square, redace 
the feet to inches, call it inches — 4 feet 8 inches = 
56 inches, 4 feet =48 inches: set 56 on C to 56 on 
D, and against 48 on C will be foui^d 51,86, near^* 
ly, on D — set the length 7,5 on B to 144 on A, then 
against &1,86 on D will be found 140 leet on C, 
or 1 eord 12 feet. 

% How much wood in a pile measuring 8 feet 
on every side? jStet 8 on B to 128 on A for the 
Engineer's Rule, or 8 for the Common Rale, and 
against 8 on D will be found 4 on C, the ans wen 

3> How many cords in a pile of wood 4 feel 
vide, 6 feet high, and 13 feet long'? First find 
the mean square by settiog 6 on C to 6 on D, and 
against 4 on G will be 4,9 on D, the mean square: 
set 12 OH B to 128 on A^ or for the Common Rule 

8 is the number to be set to, then against 4,9 on D 
will be found 2,25 on C, the answer. 

4. How many solid feet in a pile of wood 8 feet 
long, 3 feet wide, and 2 feet 8 inches high 1 Re- 
dace the feet to inches : 3 feet =36, 3 feet 8 inches 
=32 ; set 32 on C to 32 on D, then against 36 on 
Cwill be found 3,4— set 8 on B to 144 on A, or 
the Common Rule lo9, then against 3,4 on D will 
be f >und 64 feet on C, the answer. 
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OF LOGS m 8AWIN0. 

To find the number of feet of boards which can be 
sawed from any log whatever. 

For the Engineer's Rule set the iengthon B to 
to 235 on A I and against the diameter on D will 
be the answer on C. 

For the Coaimon Sliding Rale set the length to 
147 on A, and against the diameter on D will be 
the answer on C 

Examples. 

1. How many feet of square edged boards can 
can be sawed from a log 19 feet long and 27 inches 
diameter^ Set 19 on B to 235 on A, and against 
27 on D is 589 on C — or> for the Common Rule, 
set 19 on B to 147 on A, and against 27 on D is 
589 on C. 

2. How many feet can be cut from a log 20 
feet in length and 20 inches in diameter 1 Set 20 
on B to 2& on A, and against 20 on D is 340 on 
C— or, for the Common Sliding Rule, set 20 on B 
to 147 on A, and against 20 on D is 340 on C, the 
answer. 

3. How many feet can be cut from a log 16 
feet long and 20 inches in diameter 1 For the 
Engineer's Rale, set 16 on B to 235 on A, and 
against 20 on O is 272 on C— or for the Common 
Rule, set 16 on B to 147 on A, and against 20 on 
D will be found 27^ on C, the answer. 
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FALLING BODIES. 

The time occupied by afaJUtig body being given, to 
find the space passed through. 
Rule.— Set 16 1-12 (say 16^1) on C to 1 on D, 
Ijien against the time occupied by the falling body 
in seconds on D, will be the space fallen through, 
in feet, on C. 

Example, 

1. How far will a body have fallen at the end 
o< the 2d second, if not retarded in its fall 7 Set 
16,1 on G to 1 on D, and against 2 on D is 64,5 
feet on C, the answer. 

2. How far will the before mentioned body 
have fallen at the end of the 3d second? Ans. 
144,9. How far at the end of the 4th second 1 
Ans. 257,5. How far at the end of the 6th sec- 
ond? Ans. 579,5. 

Bemark.— As the slider now stands the lines C 
and D form a table of times and spaces for falling 
bodies, for against the time occupied by a falling 
body on D will be the space it has passed through 
on C, and vice versa. 

The lall of a river or any body of water in mo- 
tion may be ascertained as follows : Set 64 on C 
to 64 on D, then against the given velocity in 
seconds on D will be the fall on C. 
Examples. 

1. Suppose a piece of drift wood were carried 
dewn a stream 15 feet in one second, wbat is the 
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m\ 1 Set 64 on C to 64 on D, and against ^5 on 
D is 3,5 on C, the an^iwer. 

JRemarlc—The velocity of water spouting 
through a sluice or aperture in a reservoir or balk« 
head 1^ the same that a bodv would acquiie by 
falling through a perpendicmar space equal to 
that between the top of the water in the xeservoir 
and tbe aperture. 

2. If the velocity of a stream issuing through 
the bulkhead of a mill be 16 feet per second, what 
head of water is there 1 Set 64 on C to to 64 on 
D, and against 16 on D is 4 on C, the answer. 

3. What is the velocity of water issuing from 
a head of 5 feet 1 Set tbe slider as in the 
last example, then against 5 on C will be 18, near- 
ly, on D, the answer. 

4. There is a sluice or flume one end of which 
is 2,5ft. lower than the other, what is the velocity 
of the streamner second ? Set 64 on C to 64 on D, 
then against 2,5 on C will be found on 12,64 feet 
on D, the answer. 



T%e wumber ofvibraiions given to find the length of 
penduJftm, 

Rule.— Invert the slider, and set 39,2, the first 
gnage point, on B to 60, t^ second, gnage point, 
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onD, then against the given number of vibra- 
tions on D will be the length of pendolam requir- 
ed on B. 

Exampki* 
1. What willhe the length of a pendulum that 
will make 190 vibrations in a minute? Invert 
the slideiyand set 39,2 on B to 60 on D, then 
against 120 on D is 9,8 inches, the length requir- 
ed on B. 

JRemarlc-^As the slider now stands, the lines B 
and B form a table of inches and vibrations to 
any desired extent ; f<>r against any number of 
vibrations in a minute on D is the corresponding 
length of pendulum in inches on B, asidviceversat 
thus: 

Against 30 vibrations on D are 15,7 inches on B; 
•* 40 " " 88,5 

" 50 « " 56,5 ** 

" 60 " " 39,2 " 

(I 70 •* " 28,8 «' 



T%e diameters ofPwo wheels or puUeys^ which work 
together, and the velocity of one of them being giV' 
en, to find the velocity of the other. 

Rule.— Invert the slider and set the diameter 
of one of the wheels or pulleys on C to its velocity 
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on A. then against the diameter of the ether 
wheel will be its velocity on A. 
Example. 
1. What is the velocity of a pulley 12 inches in 
diameter that works with another 20 inches in 
diameter, when the latter makes 40 revolutions 
in a minute ? Invert the slider, and set 20 on C 
to 40 on A, and against 12 on C isa6,5(or 66 1-2) 
revolutions in a minute on A, the answer. 

Remark, l5^.— The relative velocity of two pul- 
leys may be ascertained by setting the diameter 
or one of them on C to 1 on -A, then against the 
diameter of the other on C will be their relative 
velocity on A. 

ET^mple, 

What is the relative velocity of the puUies men- 
tioned in the last example 1 invert the slider, as 
in the last example, and set 20 on C to 1 on A, 
and against 12 on C is 1,68, the relative velocity 
required, on A — t. e. as 1 is to 1 ,68. 

Remark.^.—lii cog work the number ot teeth 
in the different wheels may be used instead of 
their diameters. 

ne separaie vdodiies of two wkedSy together vjith 
ike diameter of one bemg giveuj to find the diame- 
ter of t^£ other, 

RuLK.— Invert the slider and set the given velo- 
city of the wheel of the given diameter on C to 
the given diameter on A, then against the veloci- 
ty of the other on C wHl be the diameter required 

OUii. 
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Examples, 

What is the diameter of a pulley whose velo- 
city is to be 30 revolutions in a minute, thSr 
works with another the diameter of which is 10 
inches and makes 90 revolutions in the same 
time 1 Invert the slider and set 20 on C to 10 on 
A, and against 30 on C is 6,66 inches on A, the 
answer. ' 

Remark.-^AW others of like nature may be solv- 
ed in the same way. 

live distance between two shafts and the number of 
their revolutions given^ to find the diameters of two 
wheels which wiU imm them at given velocities. 

Rule. — Add the.revolntions of the shaAs to« 
gether and set their sum on B to the distance be- 
tween the shafts on A, then against the revolutions 
of one shaft on B will be the semi-diameter of the 
wheel to be attached to the other shall, on A. 
Example, 

The ply shafl of a steam engine, making 22 
revolutions in a minute, is to give motion (by a 
pair of spur wheels) to the tumbling shaft in the 
mill, which is to be turned exactly 15,5 times in 
the same time, when the distance between the 
two shafts is 45,5 inches^, the diameter of the two 
wheels are required. Set 37.5. the sum of the re^ 
volutions, on B to 45,5, the distance between the 
shafts, on A, and against 22, the revolution of the 
ply shaft, on B is 26,75 inches on A for the tumb- 
ling shan wheel, and against 15,5 on B is 18,75 
inches for the ply shaft whsel— t. e., their semi- 
diameters— for the answer. 
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TbfiTid the number of cogs or teeth in awhed^ having 
^ the pitckof the toc& and diameter given. 

Rule.— Set the pitch of the tooth on B te3»14, 
the gaage point, on A, then agidnst the diameter 
on B will be the number of cogs required on A. 

Example. 
How man v^ teeth or cogs musrthere be in a 
wheel 40 inches in diameter at the pitch ]ine when 
the pitch of the tooth is exactly 2 inches 1 Se 1 3j 
the pitch of the tooth, on B to 3,14, the guage 
poipt, on A, and against 40,^ the diameter, on B 
are 63 cogs on A, the answer. 

TTie pitch and rmmber of teeth given^ to find the 
diameter. ' 
RuLB.— Set the pitch of the tooth on B to 3,14 
on A, then against the number of cogs on A will 
be the diameter on B. 

Ezamp^ 
What must be the diameter at the pitch line 
when there are to be 2i;teeth, and the pitch of the 
tooth is 2 inches 1 Ans. 13,4 inches. 

'I%e diameter at the pitch line and the number of 
teeth given^ to find {he pitch of the tooth. 

Rule. — Set the diameter at the pitch line on B 
to the number of teeth on A, then against 3,14^ 
the guage point, on A will be the pitch of the 
tooth on B. 

Example. 
If a wheel 70 inches in diameter is to have 146 
*h, what will be the pitch of the tooth? Set 70 
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pn B to 14G on A, and against 3,14, the guage 
pointj on A, is 1,5 (or 1 J) inches on A, the ans. 

QElfSRAL RtLB FOR CALCULATING SPEED OF 
ALL KINDS, BY NUMBERS. , 

Separate all the driring wheels or pulleys flrom 
the driven . and if wheels multiply the number of 
teeth, but if pulleys or drums multiply the dia- 
meters of all the drivers together, and the pro- 
duct by the speed given ; then multiply all the 
diameters or teeth of the driven together and di- 
vide the product of the former by the product of 
thie latter, and the quotient will be the speed 
sought. 

Refnuurh, — The speed given are the revolutions 
per minute of the water wheel or main shall. 



*I\> find, ike power of a Steam Engine. 
Rule.— Robert McGloeen says that a 30 inch 
cylinder and 4 feet stroke, exclusive of its piston, 
is equal to 30 horse power. Taking this for a 
standard, set 30 on C to 30 on D, then against the 
diameter of any other cylinder, of equal stroke, 
on D will be its horse power on C 



What is the power of an engine whose cylin- 

Digitized by Google 



dertsao-iacOieftift diameter 1 Set 30 oaCto3a 
on D, and against 20 oa D is ii,i hoxse powar 
on C, the answer. 

Wnat is the Dower of one of a 10 ineh eyba- 
der? Let tEe slider remain as in the last ezam- 
^e. and against 10 on D is* 3,35 on C, the answer. 
What of a 6 inqh ? Ans. Ifi. What of a 35 inch? 
Ans. 4dS^ 

Mr. Perkins constructed a steam engipe, the 
cylinder of which was only 2 inches in diameter 
and 18 inches long, leaving a stroke of 12 inches, 
(hat was equal to a ten horse power. If this is 
taken for the Btandard^ set 10 on G to 2 on D|then 
against the diameter of any other cylinder of the 
same length or stroke on D will be its power 
one. 

7\f find the dimensums of a steam pan or boiler 

sufficient to supply vritk steam a oylmder of awj^ 

given diameter, 

Ruiifi.— Set 1,3, the guage pointy on to 1 on . 
D, then againstaay diameter of cyhnder ininches 
on D will be the dimensions reqmred in feet on C. 

iJemorifc.— The dimensions giren by the above 
rule are the superficial contents or suafcue of the 
water in the bbuer, and not the solid contents as 
soaie might sappose. 

Exampia. 
How many superficial feet musi be contained 
in the area of a boiler to supply a cylinder 43 
inches in diameter '\ Set 1,3 on C to 1 on D, and 
against 43 on P is 240 sqaare (not solid) feet of 
surface on C, the answer. 
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As the slider now staiidsve hare the following 

TABLE. 

For against fBe 15 

idlowingdiam- 96 
30 



eters in inches 35 

40 

on the line D, 55 



99,9^ these areas 
68 

hi snpetfi- 

eial feet 



81 

117 

160 

987 

964 on C 



IflSCILLAE 

Ckmiahiingr tke Sokdion of ProtHems not found in 
the foregowig, ■ 

I^ND OR SQUARE MJBACURE. 

The guage poiDts for Land are the number of 
a^Btre chains, sqoare perches, sqcsare yards, dtc, 
I hat are eontainedin an acre, and. areas follows: 
For chains it is 1 or 10 
For rods, 160 

Forwards, 4840 

RuLK. — Set the length on B to the gnage point 
on A, then against the width on A will be the 
iSOC^ieatsonB. 



^•I. How manr acres are there in a field 90 
chains and 50 links in length, and 4 chains and 
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40 links in breadth % Set 20,5 (fifty links being 
fiity-hundredths or five-teuths) on B to 1 on A, 
and against 4j4 on A are 9,2 aeies on B the ans. 

2. What are the contents of a field the length 
of which is 142 and the breadth 40 rods 1 iS^t 
142 on B to 160, the guage point, on A, then 
against 45 on A are 40,04 acres on B, die answer. 

3. What are the contents of a field 440 jards 
long and 44 broad 1 Set 440 on B to 4840, the 
goage point, on A, then against 44 on A are 4 
acres on B, the answer. 

A- solid foot of round timber will cut eight feet 
of boards— supposing all round timber to cut 
boards in this proportion, the number offeet that 
can be cut from a given saw log maybe found by 
setting 1 on B to 8 on A, then against the nam* 
ber of ieet in the given log on B will be the num- 
ber offeet on A. 

Example, 
How many feet of boardis will a saw log cut 
which contains 200 solid feet 1 Ans. 1600. 

Four acres in a square form will be 40 rods on 
each side— therefore, to find the number of acres 
in any lot in a square form set 10 on C to 40 on 
D, then against the side of any other lot in a 
square form on D, will be the contents of the 
same in acres, on C. 

ExampUs, 

How many acres are there in a lot of land 80 
rods square 1 Set 10 pnO to 40 on D, then 
against 80 on D are 40 acres on 0, the answer. 

The diameter of a circle containing an acre is 
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14,28 rods — ^how many acres are there in a eireie 
whose diameter is 30 rodsl Set 1 on C to 14,28 
on D, and against 30 on D is 4,4 acres on C, the 
answer. 

How many busheb are contained in a bin 95 
inches square and 1 loot deep 7 Set 13,38, the 
gnage point, on D tol on C, and against 25 on D 
are 3,5 (or 3)) bushels on C, the answer. 

If the ab«7e bin be 40 inches long instead oC 
being square, what must be its width to contain 
the same quantity 1 Invert the slider and set 25 
on C to 25 on ^^ andagaini$t40 on C are 15,625 
inches for the width of the bin on A, the answer. 

-Annexed is a table of guage ^-»r>r*r'^:^"*'j>^ 
points to find the areas of equi- ' 
lateral and regular polygons. \ 

Rule. — Set the guage point on | 
C to 1 on D, then agamst the | 
length of one side of the given 
polygon on D is the area on C. 




an equu v 

side of I 

Jet ,433, ( 

lonD, { 



,433? 
1,000/ 
1,720 { 
2,598 > 
3,634/ 
4,828 { 
6,182 > 
9,694/ 
9,366 { 
11,195} 



Example, 

What is the area of an equi. 
lateral triangle each side 
which is 12 inches? Set 
the gnage point, on C to 1 Ou j-r, ^ 
and against 12 on D is 62,5 (62^) ^^ 
on C, the answer. 

2. What is the area oi*a polygon with 7 sides, 
each of which is 3,5 inches 1 Set 3,364 on C to 
1 on D, and against 3,5 on D is 44,6 inches on C, 
tl^e area required. ,,«...GoogIe 



lie 

3. What is the areaof a lOsidedfigare each 
SHk of which is & inches longl Set 7j694, the 
gofUgB point, on G to i on D, then against 5 anP 
is 193 on C, the answer. 

Remark,^4Jii other areas are loQiid ia the sane 
masnef. 

If 4owt. of i«0B cost 96 shillings how mock 
wiliaotons costi Set 4 on B to 96 upon A, asd 
i^inst 30 upon B are M9^ ck A, the answer. 

B6mark,'^As the slider now stands, against 
any number of tons on B will be their cost in 
ponnds on A, at ^ shillings percwt. 

How many saperfieial feet are contained in a 
board 15 inches long and 5 broad 1 S^i 15 on B 
to 144| the.guage point, oh A^ and against 5 on ii 
ave^ (or i) feet on B, neariy, the answer. 

Iia water wheel 90 feet in ^ameter rerolres at 
the rale of 6 feet in 1 second, how many seconds 
will it take to make one revolution 1 The cir- 
cnmference of a circle whose diameter is 90 feet 
is 94,28 feet—therefore set 6 on P to 1 on A. and 
against 94,88 on B are 15,71 seconds on A, the 
answer. 

QaiNDdTOVES. 

Four men by a grindstone 60 inches in diame- 
ter; how much of its diameter must each grind 
off to have an equal share of the stone, if the first 
grind his share, and then another, till the stone is 
ground away, making no allowance for the eye 1 
Set 4, the number of shares, on C to 60 on D, then 
against 3 on C are 61,96 inches (the diameter of 
the stone after the first man has ground his share) 



1I» 

diameter left by the second man) Oft D; and 
against 1 on C are 30 inches (the diameter left by 
the third man) on D. 

From this «sample we faiay dsdaee the follow* 
iBfl^RoiiB.*— Bring the wfa^ iifimber of shares on 
C to the diameter on Dy ihen against the number 
of any share on C will he the diattieter of that 
share on D. 

1. If three men own a grindstone 40 inches in 
diameter in eqaal shares, what is the dianieter of 
the stone when each man reeeiyes it to grind oiT 
his share 1 Set 3 on C to 40 on D, then against 
3 on C is 40 on D ; against 3 on C are 32,48 inches 
on D ; andagainst 1 on C are 23,4 inches on P, 
the answer. 

2. What would he the several diameters of the 
several shares of the above stone if its diameter 
were 50 inches 1 Set 3 on C to 50 on D, then 
against 3 on C are 50 inches on D ; against 2 on 
C are 27,8 inches nearly, on D, the answer. 

Remark,-— If the several shares are expressed 
in dollars and cents, set the whole cost of the 
stone on C to its diameter onD, then against any 
share in dollars and cents on C will be the diam- 
eter which that share leaves the stone on D. 

Example. 
If two men own a grindstone 19 inches in dia- 
meter for which one paid $4 and the other f6, 
what will be the diameter of the stone when the 
first man has ground off his share 1 Set 10 on C 
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to 19 on D, then against 4 on C are 13 inches en 
Dj the ansilrer. 

LEVERS. 

A lever or beam that is 73 inches long, one end 
of which makes a stroke of 18 inches, while the 
other passes a space of 30 inches, how Tar trom 
either end is the fulcmm sitttated 1 Set 48, the 
sum of the strokes, on B to 72, the length of beam 
on A, and against 18 and 30 on B is 27 and 45, 
the distance from the respective ends, on A, the 
answer. 
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ENGINM8 iMPROUD -SLIDING RULI. 



This Instrument may be used like the com- 
mon Sliding rule in every respect ; and resem- 
bles it in every particular, excepting the girt^line 
which commences at 1 and runs to 10, which ar- 
rangement gives it a few advantages over that 
instrument : it also has a table of guage-poiots, 
[for weighing and measuring the several articles 
mentioned in it,] in the place of tlie draughting 
scale, previously described. 

This table is used entirely for measuring and 
weighing solid bodies ; particularly squares^ cylin- 
ders aiJid globes, which names are placed ovei their 
respective guage-points ; those are three guage- 
points for squares, two for cylinders and two for 
globes ;•— when the length and both the squares 
oi cubical bodies are given in feet, theguage-point 
is found under F, F, F, against the given article 
mentioned at the left hand ; if the length is given 
in leet, and both the squares in inches, the guage- 
point is found under F, I, I, ; if the length and 
both the squares are given in inches, then the 
guage-point is under I, I, I, ; — fot cylinders, when 
the length is in feet and the diameters in inches, 
the guage-point is under F, I, ; but if the length 
and diameter are both in inches, the guage-point 
iimidf r I, Iti-r-globes, having but one dimension^ 
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that is, their diameters, the guage-point isalwavs 
found, if the diameter is in feetjUnder F, but if in 
inches, under I. 



For the use of the before described table we 
have the lollowing general Rule, for sqasres and 
cylinders. Set the length upon B to the gnage* 
point upon A, then against the square or diame- 
ter upon D will be the contents upon C. 

The general Ride for globes is as follows :— 
Set the guage-pointupon A to the diameter upon 
B, then against the diameter upon D will be the 
contents upon 0. 

Remark, Is^.— It may be well to observe thftt in 
using the abovrdescrtbed table, the lengths of ar* 
tides must in all cases be set on B to tiiegtiage- 
point on' A, and that the answer will ahooft be 
found on C opposite the square or diameter, as 
the case may be, on D. 

Remark,2nd.-^lQ measuringor weighkig square 
timber, stone, metals, or any other s<^id bodies 
thut are unequal sided, a mean proportioa,mast 
be found, in a manner before described. 

L What are the contents of a piece of timber 
3-feet square and 20 feet long 1— The dimensions 
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being all £eet, the gusfe-potnt is found na^r 
F, F, F, toUe 1 ; therefore set 20 upon B to 1 up- 
on A, and against 3 upon D is ISOfeet upon C, the 
aiuwer. 

3. What would be the contents if the dimen- 
ftionsof the above piece was given in inchest— 
ia this case, the guage-pointih found under 1,1,1, 
to be 17^ ; set 240, the length in inches, on B 
to 1728 upon A, and against 36, the square, [i. e. 
3 times 12] upon D is 180 feet upon C, as belbte. 

3. What is the contents of a stick of timber 16 
inches broad, 6 inches thick and 30 feet long 1 

Having found the mean proportion between 
the sides, look for the guage-point under F, I, I, 
where it will be found to be 144, then set 20 upon 
B to 144 upon A, and a^inst9, 8, the mean pro- 
portion, upon D is 13, 3 cubic feet upon C, the 
answer. 

4. How many cubic inches are there in a cylin- 
der 6 inches long and 6 inches in diameter 1 

The guage-point for cubic inches is 1273, con- 
sequently set o upon B to 1273 upon A, and a- 
gainst 6 upon D are 169 cubic incnes upon C, the 
answer. 

&. How many cubic feet are contained in a 
cylinder that is 6 feet and 6 inches long and 20 
inches in diameter 1~Set 6, 5, upon B to 1833,the 
gaage point, upon A, and against 20 upon D are 
142 cubic leet upon C, the answer. . 

6. What will be the contents of a cylinder, 
globe and cone, respectively; the' cylinder Is} 
inches high and 12 inches in diameter , the globe 
also 12 iocbes in diameter, and the cone 12 inch- 
es high and 12 inches in diameter at the base 1 
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ist. Set ISnpon B to 1273, for theeyiinder, on 
A, and against 12 upon D are 1356 cubic hiches 
on G, the answer. 

2d. Set 12 on B to 191, for globe, upon A, and 
against 12 upon D are 904 cubic inches upon C, 
the answer. 

3d. For the contents of the cone take one- 
third of its height, that is, 4 inches, and set it on 
B to 1273, the round gu age-point, upon A, and 
against 12 upon D are 452 cubic inches, on C, the 
answer. 

Remark,-^The proportions between a cylinder 
and its inscribed globe and cone, are as the num*> 
bers 1, 2, 3, respectively. 



WKGMG METALS. 

The weighing of metals is performed in the 
same manner and on the same principles as that 
of measuring different commodities, as before 
described. 

General Rule.— iS'c^ tke kngihofthe arUdein 
feet on B to the guagepomt on Aj and against om 
side of the square infeet^ or diameter in i7M%es, on D 
will be the answer on C, 

Sqaare, Cylinder, 
side in It. diam. in in. 
The guage point for cast iron is 32 489 

do wrought iron, 2?9 453 

' do brass, 434 

^o brass, [globes] 637 
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:. Exaimpks. 

1. Wbtit is the weight of a piece of cast iron 6 
feet ioog and 3 inches square? Set six upon B 
to 32, the guage point, upon A, and against 3 on 
D are 168 lbs upon C, the answer. 

2. What is the weight of a cylinder of cast iron 
that is 6 inches in diameter 1 Set 6 upon B to 
4^ upon A, and against 6 upon D are 44 lbs on 
C, the answer. 

3. What is the weight of a bar of wrought iron 
12 feet long and 1 ,5 in ches square ? Set 12 on B 
to 297, the guagepoint, on A, then against 1,5 on 
D are 91 -lbs on (J, the answer. 



Lip MMSDRE. 



Guage p*t8 Guage p'tti 

forSq»8. forCIf's. 
The guage for old gallons is, for 

wine . .' 245 

For imperial do 294 

For old ale do . . . . .282 2^* >*. 

For imperial do 2Tfe _2»4i^, 

Examples' 

1. How many old and imperial wine gallons 

are there in a column or water 12 feet high and 

14 inches in diameter 7 Set 12 cm B tothefre- 

spective circular guage points for oldand irnpe^ 
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rial measar»» o& A, and against 14 upon D are 96 
oldand imperial gallons on C, the answer. 
: 3. What number of old ale and imperial eal- 
Ions are contained in a coIujbqa of water 30O feec 
long and 12 inches in diameter 1 Ans^ 1440 oU 
and 1464 imperial. 

9. How many old and imperial ale gpallons will 
a vessel that is 36 inches long and 24 inches 
sqaare con tain 1 Set 36 on B to the respective 
square guage points for old and imperial naeasoTe, 
on A, and against 34 on D are 73«5 old, and 74fi 
.imperial gaUofts, on C, the answer. 

MALT MEASURE. 

Guag«p*ti GuafeP'to 

for Sq*i. for Clr*i. 
The guage point fbr a malt 

bushel is for old measujre . 2150 2738 

For imperial 2218 2824 

1. How many old and impefial bushels are 
contained in a bin 72 inches long, 48 inches 
bro&d and 1 inch deep 1 Set 72, the length, on B 
to the respective gnaee points on A^ and against 
48 on A are 1,6 bushejs on B, the answer for old, 
and 1,558 for imperial. '- These results multiplied 
by the number otinches the bin is high, if it nap- 
pens to be more thanl, will gire the Bomber of 
Dushels it will contain. 

2. How manv bushels of the different measures 
are contained m a round cistern 32 inches deep 
and 60 inches in diameter ? Set 32 upon B to the 
guage points on ^, and against 60 on D are €i,07 
old, and 40,75 imperial bushels on C; tV <>»« 
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MBKSURATIOll OF saUABE BOXES. 

1. How matty wine giUlons in a box 3 feet in 
length and dO inches square? Set 3 feet, the 
len^, on B to the gnage point found on the rule, 
which is 1925, then against 20 on D will t>e lound 
6SL5 on C, the answer. 

2. Hdw many ale gallons in a box of the same 
dimensions 1 Set 3 on B to 235 on Ay and against 
20 on D will be found 51 nearly, on C, the ans. 

3. How many bushels are contained in a box 
of the above dimensions 1 Set 3 on B to 179 on 
A, and against 20 on D will be 6,i57 bushels on C, 
tlie answer. 

OF QL06S6* 

1. Hov many gallons are there in a globe 3 
feet in diaiaeter of wine measure % Set 3 on B to 
235 on Ay and against 3 on D will be found 114,4 
on C, the answer. 

2. How many ale gallons in a globe of the 
same dimensions 1 Set 3 on B to 3i2 on A, and 
against 3 on V is 86,5 on C, the aiiswer. 

3. How many bushels in a globe 3 feet in dia- 
meter if fitted with wheat 1 Set 3 on B to 267 on 
A^ and against 3 qu D will be fiDund I0,5|>ushels 
on C, the answer. 
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PUMPINQ ENGira. 

The two following tables of g;aage points are 
for finding the diameters of steam cylinders that 
will work pumps from 3 to 30 inches in diameter, 
and at any given de|)th in yards. The first table 
loads its cylinders with 10 lbs npon every sqaare 
inch of area in their pistons. The second table 
is calculated so as to load the different cylinders 
with 7 lbs weight upon every square inch in the 
area of their pistons. 
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RuLB.— Set 1 on B to the gnage point on A* 
'and against the given colunn of water in yards 
on C will be the diameter of the steam cylinder 
to worlc the pump on D. 

ExampU, 

What will be the diameter of a steam cylinder 
sufficient to work a pump 16 inches in diameter 
and 20 yards deep, tne piston being loaded with 
10 lbs upen the square inch? Ans. 251 inches. 

Bemark, — ^ils the slider now stands the lines C 
and D form a table ol yards of pump 16 inches in 
diameter, and diameters of cylinders sufficient to 
work that pump-^thus : 



Against 
yards 
onC 



15 
dO 
85 
30 



are 



23,1 inches diam. 



25,5 
28,5 
31,3 
33,8 



ot cylinder 
onD. 



2. What will be the diameter of a cylinder suf- 
ficient to work a pump 12 inches in diameter and 
25 yards deep, to be loaded with 7 lbs to the square 
inch 1 Set 1 on B to 264 (the guage point, found 
in table second^ on A, and against 25 yards on C 
is 28,5 inches mameter of cylinder on O, Uie an.s. 

/?e«wf^.— Now against any length of pump 12 
inches in diameter to be loaded with 7 lbs on the 
inch on C will be the diameter of the cylinder to 
work the same on D — thus: 



Against 15 

20 

yards 85 

30 

onC 35 



are 



19,8 inches diam. 

23 

25,6 of cylinder 

28,1 

30,4 onD. 



5d by Google 



130 



PISTON OP A STEAM INGM. 

7b fm4, the lenM of stroke tip and down when the 
feet travelled oy ms piston and wumder of strokes 
are given. 

Rule.— Set the number of strokes per minute 
on A to the number of feet the piston travels per 
minute on B. then against 1 on il wUl be the 
length of stroke required on B. 
Example. 

If a piston travel 220 feet permkrate and makes 
27i strokes in the same time, what is the length 
of one stroke? Set 27| on il to 220 on B, and 
against 1 on B will be 8 feet on A, the answer. 
7%e feet travelled per mimete by the piston andlength 

of stroke given to find the muober of strokes per 

numUe. 

RvLS.— ^t the length of stroke on B to 1 on 

A. and against the number of feet travelled in a 
minute ^^B will be the length of stroke on A. 

Example. 
If the stroke is 8 feet and the travel of the pis- 
ton is SfO feet per minute, what are the number of 
strokes per minute t Ans. 27}. 

The length and wmber of sbrokes given to find the 
feet travelled per min/iUe, 
RuLi.— ^et 1 on A to the length of stroke on 

B, then against the number of strokes on A will 
be the feet travelled by the piston per minute 
onB. 
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EzampU, 
If the stroke be 8 and the number of strokes 
per minute 27^ leet, what is the travel of the pis- 
ton 1 Ans.220ieet. 



TWIST OF IM. 

RuLB.— Bring the number of inches delivered 
per minute on Q. to the revolutions of the flyer on 
A, then over 1 inch on B is the twist per inch 
on A. 

Examples, 

1. If you have 400 inches ofjam delivered per 
minute, and the flyer makes 2200 revolutions per 
minute, what is the twist of the yam per incn 1 
Set 400 on B to 2200 on A, and against X on B is 
5,5 on il, the answer. 

3. If you have 200 Inches of yam delivered per 
minute and the flyer makes 1^ revolutions per 
minute, what is the twist of the yam per inch? 
Set 200 on B to 1800 on A, and against 1 on B is 
8,5 on A, the answer. 

3. If you have 500 inches of jam delivered per 
minute and the flyer makes 3000 revolutions per 
minute, what is the twist of the yam per inch? 
Set500onB to 300 on ^, and against 1 on B is 6 
on ii, the answer. 
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DMnsHT OF mm. 

RoLB.—Bringthe number of teeth in the driv- 
en on B to the namber of teeth in the driver on 
A then under 1 on A is the draught given by these 
two gears on B, then bring the next driven on B 
to its driver on A, and look under the draught giv- 
en by the first two gears on A, and you have the 
draught given by the first two with the addition 
of the draught given by the second two on B, 
then bring the diameter of the front roller in 8-8011 
B to the £aineter of the back roll on A and un- 
der the draught given by the first and second set 
of gears on A is the whole draught on B. 
ExampU, 

The drivers and the driven are as follows, Yit: 
1st driver 20; 2d, 40; back roller |. 1st driver 
40 ; 2d, 70 ; front roller 8-8. 

Set 40 on jB to 20 on il then under one inch on 
A is the draught given by these two gears on B 
[21; then bring 70 on B to 40 on A and uuder 
2 (the first draught,) on A is the 2d draught on 
B [3,50] then bring 8-8 on B to i on A and 
under 350 (the 2d draught) on A is the whole 
draught on B. Answer 4 iach&s.—JilauUon, 



5d by Google 



133 

A TABLE OP GUAGE POINTS, 

FOa ¥W1GHING THE DIFFERENT ARTICLES 
COMTAINED THEREIN, 





Square. 


Cylinder. 


CRobe. 




FFF| FII 1 lU 


n 1 XI 


r 1 1 


Oak...... 

Mahogany 

Box 

Red Fine. 
Marble... 

Brick 

Oil 

Bces'Wax 
Sulphur .. 
Alcohol .. 
Air 


174 

15 

155 

242 

591 

795 

174 

16 

8 

193 

128 


253 
217 
243 
351 

85 
115 

25 

231 

115 

278 

1843 


303 
2605 
269 
422 
102 
138 
301 
278 
138 
333 
22118 


320 
276 
31 
458 
116 
147 
319 
294 
146 
354 
2347 


386 
333 
342 
539 
13 
176 
383 
355 
126 
424 
28162 


332 
286 
296 
461 
113 
152 
332 
306 
153 
3G9 
244 


578 

49 

512 

805 

195 

263 

574 

53 

264 

637 

42243 


Maltbnsh. 


125 


179 


2150 


2276 


2738 


267 


41 



Examples. 

1. What will apiece of bees' wax weigh that 
is 10 inches long and 3 inches square 7 Set 10 on 
B to 278 on A, then against 3 on D will be 3,22 lbs 
nearly, on C, the answer. 

8. What will a block of marble weigh that is 5 
inches long and 2 inches square 1 Set 5 on B to 
i02 on A, and against 2 on D will be 1,8 lbs (or 
1 lb 12 oz, nearly) on C, the answer. 

3. What is the weight of a beam of pine 6 feet 
(OOg and 9 inches square 7 Ans. 1 14 lbs 8 o?. 
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MimLANY. 

TV fimA the size of a mast for a ihip ofjn gtom 
Unmage, 

Rule.— Set 1 on B to 1,5, the gaagepoint, on 

Ay-andagaioftt the sum of the breadth ofthebeam 

and depth of the hold in feet on A, will be Ihe 

length of the mainmast reqnired, in yards, onB. 

Example, 

If the beam is 28,5 and the depth of the hold is 
12 feet, what is the length of the mast? wins. 37 
yards. 



A table of guage 
of shafts and p 







J 3 


23 


\ 5 


58 


< 6 


385 


; 7 


274 


; 8 


207 


9 


161 


. 10 


13 


11 


1063 


12 


633 



points to find the solid contents 
prisma that are polygon sided. 

RuLX. — Set the length on Bto 
the gnage point on A^ .then a- 
gainst the length of one of its 
sides on D will be the cubic con^ 
tents in inches on C. 



I. What are the contents of a 
triangular prism, the length of 
which is 24 inches and that of it* 
sides are 12 inches 1 Set 94 on 
B to 23 on A, and against 12, the 
length of one side, on D are 1500 
> cubic inches on C, the answer. 
2.H0W many cubic inches are contained in a 
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5 sided body the length of each side of which be- 
ing 4 iacbes and its heightlSt Set 13 onB to 58 
on A, and against 4 on D are 331 inches on C, 
the answer 

3. What are the contents of a shaft 60 inches 
long with 8 sides, each of which is 2 inchest Set 
60 on B to 277 on 4, andagainstS on D are 1160 
on G» the answer. 

The following guage points are osed for finding 
the eabic feet in shafts that are of polygonal 
sides. The length oi the sides must be equal. 
No. of Guage No. or Gaage 

■Ides. points. sides. points. 

3. 18,24 8....... 5,45 

4 12,00 9. 4,825 

5 9,11 10. .4,325 

6 7,46 11...*.. .3,925 

7. 6,30 13. .3,600 

RtTLs.— Bring the length, in fbet, On C to the 
guage point on D, then over the length of onit of 
its sides on D are the cubic feet on C. 

\ RELATIVB STBENOTH Of MATEKULS. 

If a beam 2 inches deep and 1 inch broad will 
support a given weight, another beam of the same 
depth and double the breadth will support double 
the weight. Hence beams of the same depth are 
to each other as their breadths. 



If a beam 4 feet long, 2 inches deep and 1 inch 
broad supports, without breaking, a weight of 50 
lbs, how many pounds will another beam of the 
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same material and of the same length and depth, 
with a width or cross section of 3 inches support? 
Set 1 [inch] on B to 50 lbs on A, and against 3 on 
6 are 150 lbs on A, the answer. 

If a beam that is 6 inches deep and 1 inch broad 
supports a given weight, another beam 4 inches 
deep and 1 inch broad will support four times the 
weight of the former— hence beams of equal 
breadths are to each other as the square of their 
depths. 

If a beam 13 feet long, 4 inches wide and 3 
inches deep supports a weight of 100 lbs without 
breaking, how many pounds will a beam of the 
same length and cross section with a depth of 6 
inches support 1 Set 3 on D to 100 on C, then 
against 13 [inches] on D is 400 lbs on C, the ans. 

If a beam of a given cross section 1 foot long, 
supports a given weight, another beam oi the 
same cross section but doable the length [i. t, d 
feet long] will support only half the same weight 
— Whence, oeams of equal widths and depths are to 
each odier inversely as their lengths. 

If a beam 6 inches square and 2 feet long sup- 
ports 250 lbs, how many pounds will another 
Beam of the same width and depth but 5 feet long, 
support 1 Invert the slider and set 2 on C to 250 
on A, then against 5 on C will be 100 lbs on A, 
the answer. 

From the above examples we infer that the^ 
strength of beams are directly as their breadths 
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and square of their elepfhs, and inversely as their 
lengths— and it cyliDdrical, as to the cubes of 
their diameters. 

7\f find tke length of one side in mUes of a tract of 
land laid oui in ike form of an equid square ithich 
^taU contain as many acres as there are rails in the 
fends that encloses it. 
RuLK.— Bring 1 on B to 2, the guage point, on 

A^ then against the number of rails it takes to 

make one rod of the fence on B will be the length 

ol the required side in miles on A. 
Exam/pies. 

1. A tract of land is to be laid out in the form 
of an equal square, and to be enclosed by a post 
and rail fence so that each rod offence shall con- 
tain 10 rails — how large must said square be to 
contain just as many acres as there are rails in 
the fence that encloses iti Set 1 on B to 2, the 
the guage point, on A, then agaiust 10, the num- 
ber of rails in a rod of fence, on B are 20 miles, 
the length of one side, on A, the answer. 

2. What is the length of one side of a tract of 
land to be laid out as above, and to be enclosed 
by a post and rail fence 4 rails high, two lengths 
of which shall make a rod? Set 1 on B to 2, 
the guage point, on A, then against 8 the number 
ef rails in a rod of fence, on B will be 16 miles, 
the length of the required side^ on A, the answer. 

If the handle of a pump is 84 inches long, the 
end to which the bucket is attached is 30 incfies 
from the bolt or fulcmmi and the other end being 
^ inches ion^ passes through a space of 19 
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inches, what will be the stroke of the backet 1 
Set 54 ou B to 19 oa A, then against 30 on B will 
be 10,57 inches on A, the answer. 

How manj ale, wine and imperial gallons and 
lbs of water will a pamo contain which is 24 feet 
long, with a barrel 6 inclies in diameter, and what 
power must be applied to the handle, circunv 
stanced as in the last example, to work it, aside 
from the friction, for water 1 Set 24 1 feetl on B 
to she se7eral guage points [found in the table on 
the Rule, against the given names] viz: for ale 
229, for wine 245, and for imperial 294, on A, then 
against 6, the diameter, on D are 28,8, 36,5 and 
29,5 gallons, respectively, on C. Now since an 
imperial gallon ot water weighs 10 lbs. the weight 
of water would be 295 lbs? consequently, to find 
the power reoui^tc to work the pump for water, 
i avert the sUder and set 30, the shorter end, on C 
to 295 on A, then against 54, the longer end, on C 
are 164 lbs on il, the answer. 
To find the contents of a square figure in yards when 
its dimensions are given in feet. 

Rule. — Set the number of feet contained in a 
yard (viz. 9) on B to the width in feet on A, then 
against the length in feet on B will be the con- 
tents in yards, &c. on A. 

Example. 

What are the number of yards contained in a 
piece of plastering 42 feet long and 18J feet highl 
Ans. 39| yards. 

Remarlt.—Tht contents of a square in feet when 
the dimensions are given in inches is ascertained 
by setting 144 on B to the width in inches on A, 
then proceed as in the example. 
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TM6LES. 

Every plane triangle^ has six parts, three an- 
gles and tnree sides; the longest of which in an 
oMiqoe angled triangle is usually taken for the 
base, which, for the sake of reference, is designa- 
ted as the side AB, the other two sides are called 
the sides AC and BC respectively, which letters 
are placed at the intersection of the several sides 
with each other; the angles also are designated 
by the same letters, thus: the angle formed by the 
intersection of the side A B with the side AC is 
designated as the angle A, or, as it is sometimes 
expressed, BAC, (the middle letter in such cases 
always expressing the angle to which reference 
is made) and the angle formed by the intersection 
of the side BC with the side CA is designated as 
the angle C, or BCA, and the angle formed by 
the side AB with the side BC as the the angle B, 
or ABC. 

There are two kinds of triangle, ngkt angled 
triangles smdoblique angled tnangleSj The former 
of these (viz. the right angled triangle) always 
contains one right angle, or 90 degrees; the latter 
(viz. the oblique angled triangle) never contains 
a right atgle, each angle being more or less than 
90 degrees. The longest side of a right angled 
triangle is called the hypoihenuse, and the other 
two, the legs or the base and perpendicular. The 

* Plane triangle iinaed fn eontradMIdctloD toipherical 
triangle. ^ 
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stun of all the angles of any triangle is always 180 
degrees, coDsequently if any two angles of a tri- 
angle are known the other angle may be found 
by snbtractiDg their snm from 180; thus, if the 
sum of two angles of a triangle is known to be 
110 degrees, the remaining one would be 70 
degrees. As one angle of a right angled triangle 
is always 90 degrees, and is never mentioned as 
one of the given angles, the unknown angle 
may be ascertained by subtracting the given an- 
gle from 90, the half of 180; thus, if one angle of 
a right angled triangle was known to be 2^ deg. 
the other could be found by subtracting 35 from 
90 dee. which would be the same as subtracting 
125 [the snm of 90 and 35] from 180 deg. namely 
55 deg. 

In finding the sides of a triangle fromitsangles 
and vice versa, three parts must oe known, which 
must be one side and two angles, or two sides and 
the angle opposite one of them. In right angled 
triangles the right angle is always consideied as 
one of the given angles ; coaseqnently the side^ 
of a right angled triangle may be ascertained 
when one of the two expressed angles [A and C] 
are given together with the side opposite the glFen 
angle. 

There are three cases of right angled triangles 
and one of oblique angled triangles for the solu- 
tion of which we have the following table of 
guage points.* 

* There are four cuei of right angled and fpur of oUlqae 
angled triangles : three of the firrt and one of the latter Will 
oDiy be treated of here. 
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bSSCRIPTXON OF TBE TABLB. 

The column on tlie left hand marked degreei 
contains the degrees in a given angle from 1 to 
45, -which reads down the page in the usual man-" 
ner, with their respective guage points in the first 
division of the column marked Col. Isi— the sec- 
ond division of which contains the guage points 
for half degrees or 30 minutes. Col. 2d also con* 
tains guage points for the same degrees and min- 
iates, and may be used when the given angle and 
the required side of a right angled triangle are 
adjacent, the required side being one of the sides 
that form the right angle ; the column on the right 
hand marked degrees^ at the bottom of the page, 
contains the degrees from 46 to 89, which read up 
the page instead of down, with their guage points 
in their respective columns like those before de- 
scribed, witn the exceptiou that the guage point 
for degrees are in the division on the left of the 
column marked 30' iUjptead of being on the right. 
It must be observed^ however, that when the guage 
point for 30 minutes of any degree between 45 and 
90 is required, it will be found in its appropriate 
column against the first degree above the given 
one} thus if the guage point for 71 deg.30 min» 
is required it. will be found against 73 deg. in col* 
umn30aobe948. 



5d by Google 



142 



ATABLIOr OUAOKP0IMT8 fOE nMDIMO TBI IIBIB OP A. 
TRUNOLI PROM ITS AMOLBIi ▲ND VICB VBRflA« 



1 

^ 

3 

4 

6 

G 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

m 

SO 
21 
22 
23 



171iJGa 
^D436 
523010 

miiB'i 

871953 

101 ;n3 

li3S| 13 
156 165 



CdLIsi 



30/ 



Coiai 



30i 



999 
999 
998 
997 



m9 

998 

_ 99G 

396 1995 85 

99'^ 993 81 

992 991 83 

99 989 82 

987 98G81 

9r5 983lw0 

96J 97J|79 

978 976 78 

974|9T2 77 

97;fl6e7G 

9«^6'9G3|75 

275l384i96l 058 74 

2031 3^95GJ953i73 



I* 1 

mi82 

191 !l99 
208 216 
225 233 

242| 25 
S59 367 



34)9 31 
3^51338 
342 35 
35^366 
375 '^83 
39;309 



40r 



945 
939 
933 
927 



CoLSd 



948 

942 

937 

93 

,. 92^1 

99J917 



30/ 



72 
71 
70 
60 
68 
67 



Col 1st 






> 25 
i 26 
J 27 
i S8 
29 
! 30 
J 31 
} 32 
) 33 
I 34 

; 35 

i 3G 
3' 
J 3S 
; 39 
i 40 
J 41 
J 42 
I 43 
5 4-1 
} 45 



Col. J St 

i3o; 

4071415 , 
423; 43 
438^4*16 
45-11462 



477 
492 
507 
522 

537 
.52 



469 
485 
5 
515 
53 
543 
559; 566 
57"! 58 
5S3;595 
G02,6(t9 
61 G 622 
62fJ 636 
643 649 
656 663 
€69,675 



605 
707 



68« 

7 

713 



30/ 



Col. 2d 



CoL2d 



9135 
906 
b99 
881 

mz 

875 
866 
857 
84S; 
839 

sm 

819 

sm 

799 

im 

77' 

766 

755 

743 

T31 

719 

707 



30/ 



9tJ9 
903 
805 

887 

879 

87 



66 
65 
64 
63 
62 
6t 



802 60 



^3 

843 
834 
824 
814 
804 
793 
793 
772 
76 
749 
737 
726 
7IS 
7 



m* 



Col 1st 



59 
58 
57 
56 
55 
54 
53 
52 
51 
50 
49 
48 
47 
46 



I 
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RIGHT ANGLED TRIANGLES. 

CASE FIRST. 

The angles and hypothermse given to find the legs. 
Rule. — Set 1 on B to the hypothenuse, or long- 
est side, on A, then against the guage point 
(found in col. 1st) of the given angle on B will be 
the length of the side opposite that angle on A. 

Examples, 

1. In a right angled triangle ABC, the angle 
at A is 350 30', consequently the angle at C is 54o 
30», and the hypothenuse AC is 25 rods, what is 
the length of the two legs AB and BC 1 Set 1 
on B to 25, the hypothenuse, on il, then against 
58, the guage point for 35o 30' (found in division 
marked 30' of col. 1st, opposite 35 in the column 
of degrees) on B will be 1 4,52 rods for the perpen- 
dicular BC (which is the leg opposite the given 
angle) on A, and against 824, the guage point for 
the angle 54° 30' (found in col. 1st, division 30' 
against 55 in the colunm of degrees) on B is 20,35 
rods on A for the leg or side opposite the an- 
gle C, the answer. 

3. In a right angled triangle ABC, the hypoth- 
enuse AC is given 125 rods, the angle at A 46o 
80' (which subtracted from 90 gives the angle at 
C 430 30') what is the length of the sides AB and 
BC 7 Set 1 on B to 125 rods on A, then against 
725, the guage point, (found in col. 1st, div. 30, 
against 47 In eol. degrees) on B is 181«4 rods, the 
length of the side BC on A ; and against 688^ the 
guage point, (for the angle 4o3 30' ^sto the angle 
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C) on 6 are 173,1 rods, the angle of the side AB, 
on A, the answer. 

CASE SECOND. 

The a/ngles andbase given to find the perpendicular 



Rule 1st, to find the hypothenuse.— Set the 
goage point of the angle opposite the given leg 
on B to the length of the given leg or base on A, 
then against 1 on B will be the length of thehy- 
pothenase on A. 

2d, to find the perpendicular.-- Set the goage 
point of the angle opposite the base or given leg 
on B to the base oi given leg on A, then against 
the ffoage point of the angle opposite the perpen- 
dieiuar or reqoired leg on B will be the lengUi of 
the perpendicular or required leg on A« 
Example, 

In a right angled triangle ABC, the angle A is 
330, consequently the angle at C is 57o and the 
base is 3*25 rods, what is the length of the hypoth- 
enuse and perpendicular^ Set839 the guage point 
for the angle 57o, (found in col. Is, left hand di- 
vision, against 57 in the column of degrees) onB 
to 335, the length of the base or opposite side, on 
A, then against 1 on B will be 388,6 rods, the 
length of the hypothenuse, on A; and against 
543, (the guage point for 33o, the angle at A,) on 
B will be 213,1 rods, the length of the perpendic* 
alar, on A, the answer. 

CASR TBIRD. 

ne angles and perpsndwidar given to find the base 
and kypothemise, 
RtJUB Ist, to find the hypothenuse.— -Set the 
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fttage point of the angle* A on B to the* length of 
iheperpendiciriaron A, then agfeinst 1 on B will 
toe the length' of the hypothenuse on 'A. 
.' 2di tofind thdbaj5«r— Set the guage point of the 
,Angle A onB to the side BC on A, then against 
the guage point of the angle C on B ^iU be the 
length of the base AB on A. 

Ecca/m^k. ■ 
Jna triangle ABC, the angle A is 40^, conse- 
quently the angle C is 50, and the perpendioular 
BC 17 rods, whatis the length of the hypothenuse 
AC J and the base AB 1 ^et &i3, the guage point 
of the angle A, on' B to 17 (rods) on A, then 
against 1 on B are 26,45 rods ou A, the length of 
thehvpothenuse AC; and against' 766 (the guage 
point for -50® ) on B are 20,26 rods, the length ol" 
the perpendicular BC, on A, the ans^ver. 

OBLrOfUE ANGLED TRIANGLES. 
CASE^PlRSr. 

ne angles and one side given to find the oiher side. 
^'BtJErE.-^Set the guagfe point of the angle oppo- 
site the given side on B to the given angle on A, 
then again-st the guage- point of the angle oppo- 
site of either of the required sides on B will be 
the side opposite that angle on A. 



' 111' an oblique angled triangle 'A'BC,' the angle 
at-Bdsi48®, the angle at' C is 72'^; the' sum of 
which' taken from 180 gives-for 'the angle at A 
'ea^'j'and the base AB is'900r6ds— wjiatisthe 
lieigrht Of the sides' AC arid BC1 Set 951 (the 
10 
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guage point oi 72^, the angle at C) on B to 900 
on A, then against 743, the goa^ point of 48^, 
on B are 156 rods, the length of the side AC, on 
A ] and against 866, the gnage point o£60® , on 
B are 182 rods, the length of the side BC, on A, 
the answer. 

To find the ha/potAemise of a right angled triangle 

when the base and perpendicular are equal, 

R CLE. —Set 1 on B to 1,141 on A, then against 

the length of the base or perpendicular on B Will 

be fotmd the hypothenuse on A. 

Examples, 

1. If the base and perpendicular are each 36 
inches, what is the hypothenuse? Set 1 on B to 
1^41 on A, and against 36 on B wiil be found 
50,92 on A, the answer. 

2. If the base and perpendicular are each 51 
inches what is the other side 'i Set 1 on B tol, 141 
on A, (the guage point given in the rule) and 
against 51 on B will be found 72,12 inches on A, 
the answer. 

Remark,r-As the^sUder now stands, against any 
number of inches on B will be found the answer 
in inches on A; or, calling the number feet, will 
be found the answer in feet and decinnds of a 
foot on A. 

3. What is the hypothenuse of a right angled 
t riangle whose base and perpendiula.! arejeach 60 
feet? Set the slider as in the former ecamplefi, 
then against 60 on B will be foimd the answor, 
84,85 feet, on A. Or, call 6 on B 6 feet, and 
against 6 on B will be found 8,485 feet o&.A> 
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viMth Is tbe JoDirtib of a iimce whose base and 
|)efip6Ddi»l«rai«eadi^ feet 

HEKJHTS AND DfSTANCES. 

It will be readily seen that problems relating 
to^tei^hts^aiid distances can in many cases be 
solved by the foregoii^ nilee for triangles : for 
unknown heights and distances can be ascertain- 
ed only when they correspond to the unknown 
sides of either a right or an oblique angled trian- 
gle, and the angles of elevation or depression, 
and the bearings of inaccessible objects corres- 
pond to the given angles*. 

Examples, 

1. Whatis the height of a steeple when the an- 
gle of its spire, taken on a plane beneath 85 feet 
&om its base, is 53 deg 7 Set the gnage point 370 
(the angle at the top of the spire, founa by sub- 
tracting53 from 90® ) on B to 85 ffeet] on A, and 
against the guage point of 53^ on B will be 113,8 
feet on A,, the heignt of the steeple. 

Remark, — The height of the observer's eye 
mnst be added to the result of the calculation to 
get the true height of. the object: thus — in the 
aboveexampie,.if the height of the eye above the 
base of the steeple were 5 feet, it should be added 
to 112,8> which makes the true height of the stee- 
ple above the ground to b6 117,8 feet. 

2. At 170 feet distance fiqpn the bottom of a 
tower, the an^le of itselevatioa was foondto be 
52<» 30^ what was the heigbtof tbetoirer % Abb. 
2Si,55 feet 
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3. B«iiigoath««id6of aTiverandtHsMAgto 
know the distance to a house ^hiek'Wad seen dn 
the opposite side, I measured oat for a base 400 
yards in a right luie by the -side of the river 
and found that the two angles at each end of this 
line subtended by the other end and the liotise, 
were 68° and 70<=>, what was the distiuvee 
of the house from «a£h sjtation 1 

Ans, \^2 yards, nearly. 



If tl^e extreme end of the minute hifttdof a clock 
should be observed to move forward ^t the rat^ of 
30 inches in 5 minutes, what will be ^e circom- 
ference of that part of the dial |4ate, and likewise 
the length of the minute iiasdl 3et 5 minutes 
upoii B to 30 inches* upon- A, and against 60min'- 
utes upon B [that. being one revolution of the 
hand] stands 360 inches, the circumference of the 
'dial, upon A j then set 1 upon B to 3.14 upon A^ 
'and against 360 upon A are 11,58 inches, the dia- 
irifeter of 'the dial plate,' which divided by 2 gives 
the length of the miiiute hand, equal to 57^ 
inches. 

If a man sets ottt frdih Bolton toLondotland 
wklkyat the rate cgifl mites an hotnv-hrtothermaR 
at the same time sets off frdni Lohdon'tb Bolton 
and walics at 4he ^rate dtOi miles tin hour, at wifat 
dista&Qe from e%ch place will they meet, it 'being 
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193 miles between Unq jLwotowps 7 Jidd 3 to Sjk, 
eq^lfi3 or.6i„|lien set 6,5. ,appQ<B.[Vl^e distance, 
they hoik waUi in: an honr,] to. 193 miiias upon A, 
and against 3. upon B are 89'miIfiS upon A. tne dis- 
tance from Bpltpn, and against. «3,5 upon B are 
104 rnUee^ upon. i« the distance from London. 



iVoto.^^'Ilte horsepower of a steatfteagine ma> 
be foundby setting-5 on H to 9 on A, then against 
the diameter of the cylinder in. inches on D-will 
be the horse power onC — the lines D &ndC thus 
forming a table of diameters of cylinders and 
horse powers. 



Sate. — In the descriptiop of the table on the 
Engineer's Rulte, (page ISf) it is stated that it is 
"used entirely for measuring and weighing ajK^ 
bodies." This is a mistake. There are guage 
points for measuring superfices, and aJiso on the 
same leg tables of guage ppinte for polygons, 
pumping engines, and circles, which ^re fully ex- 
plained in th^e body of the work. 
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A TABLfi, 

OlvfM the ntiribcr of feet of Inch boatffs thftt cili be 
^^^ Miwed liom 4ny Ibf of given diwmisioaft. 

^ — Length-—^ — — *-s 

II 9 I 10|JJJ^12J13JJ4[_15_J_16_ 



fl3| 
13' 
14 
15' 
16' 
17 
ISl 
19 

31 



551 Gl G7 
C5 72 7*> m 
75 83 y2 100 
8G % 105'115 
y8 109 120 131 



-'I 
e'2G: 

29' 
301 
3l| 
32; 
33 
3^1 
55 
3G 
37 
39 
39 

Uo 



lioi22l34|l47|l5S) 
I24l37l5l'l65l79 



imw 



13B 153 

]53^no'l87;304 
169 19712001235 
185,^0612^0,247 
30S Si>:tk:i7 270 
290!2ir>2G9'234 
23!>2G(i,a02;3l9 
2r58 3g7'3lG34& 
279 310341 1372 
300 333 3G7 401 
323 357 393 429 
159 
490 



'3 79 
93 
1<B 
125 
142 
i9 



85 
100 
UG 
134 
153 
171 
192 



3ll3fi2|421 

367 408|449 

39i 

416 

442 

4G9 



435 475^ 52a 



52.1 
552 
582 



„3|-.-, 

462 5()9f555 

492 5ir5M 

52l|573 G25 

GGl 

698 

73G 

77G 

81G 



199 1 21 5 
2^1 .238 
344|2(fc^ 
3fis!288 
29*21315 
3iHi343 
3 46 '372 
373 402 
4lrj'434 
,433, 167 
4G4 500 
497 535 
531I573 
565!009 



496 55i!g(^ 



582 040 
G13 675 
G47 7n 



Gia|G80i748 



601 
639 
G77 
716 
756 
797 
841 

ee4 



64' 
688 
29 
71 
814 
859 
905 
952 



91 


97 


107 


114 


125 


133 


144 


154 


164 


175 


lat 


190 


306 


220 


23<> 


a45 


'^5 


273^ 


281 


300 


309 


3^ 


337 


360 


367 


3m 


399 


425 


431 


460 


465 


496 


500 


53» 


536 


572 


571 


GL2 


012 


65^ 


G52 


690 


094 


740 


737 


787 


781 


83^ 


820 


881 


872 


931 


920 


9? I 


970 


1035 


10130 


i<m 
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How many feet ^ inch boards can be sawed 
from a log w feettonj andf^incfhes in diameter? 
Under 10 and against 90 we have 1?^ feet, the 
answer. 



DffiHTIONS FOR SELECTING A RDI.B. 

As it is of ttfe utmost importance to have an 
Instrument accurately divided, this should be the 
iirst consideration in selecting a Rule; to deter- 
mine which, all that is necessary is to perform 
some simple problem, such asmultipiymg 5,6, 
7, 8, Ac. by 2 or 3, and if the proper divisions ex- 
actly coincide it may be relied upon for accura- 
cy, but if there is the least variance it will be of 
ilittle or no use as an instrument of calculation. 
The accuracy of the Girt Line may be determin- 
ed by extracting the square root of any conve- 
nient number. 

The lines E and M are used for reducing a 
beam of four equal sidei to one of eight, which is 
performed as iollows: If the beam to be reduced 
be eight inches square, set one foot of a pair of 
•dividers at 1 on the line £ and extend to 8— this 
distance setoflf from the ** comers" on the adja- 
cent sides of the beam will iorm points, which 
being united by lines drawn on the end of the 
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beam will give the rsqoired dimensions of the 
eigh;t^d«d'b«a»u-. Or,' set ooeioot^tJ pn^iiie 
line M and extend the ^othei;^ ioS^^s distance 
laid bfitfrbnvtha mid(Ue<of the four squaxe beam 
on each of its sides will give the points o£aiuer- 
section of the sides of the eight-sided beam, as 
before. 

Remark,' This operation also determines the 
dimensions of the greatest octagon sided beam 
that can be cat from a given one of four equal 
sides. 
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Reduction of Currencies - - - 47 
Reducing carreDcy of oae State to another 47 
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THE END, 
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